_ 


Geography ind N avigation. 


CONTAINING 
Eaſie Rules for finding the Lati rude and tis 


ALSO 
Tables he Sun's Deetine ſion and Right 
A Tale of the mot Eminent fixed Stars in b 
ſpheres, reftified for the Year 190%, wich their uſe, , and 
orher Tables necefſary in Navigation. 


_ 


——_— rs —_ Y 


| 

by. SAMUEL NEWTON, Maſter of he! 

Math, School at Chriſt's Hoſpital, Founded by 
> php 5-57 00 Il. ” 


PI —_ PR 7 FY Y wh 2 " 4 OT I” Eg | 


| 
n_ _ —_—— 
| 


LONDON, 
Printed for OS Huſſiy, at the Flower-de- 
Little Britaen, 


— — I 


© M— 


| 


Cold likewiſe by #. Mah, at King Edwards-Stairs in 


by W. Cort, ar the wainer 1d on Twes-Hill, by 
B, Billingfh and - R.. Parker -of the Anal 
Exchange, and by KR, Cwnber lon, at the is Sts Pants 
Church- Yard.* MUCXCY. 2 


— 


as we « » 
"3. > a 


| 


» i, 


*%* - —_— A 
: — — 
%. 


s the night iy O1 orfipgal, 


3\J 1 


Si FOKN\Mq akE, \Profident, 
NAF MANIBL HAWS, Eſq; Treafurers þ 
And to o the, Reſt of the Wordighy. Gorerogf, 


bn Lander... 


TI 
x rok Y atad 1\/ae\ 
= pc £. canpy/ed far 
Auſt of 4; prenate.: Sehuoly 1 
- _ ithe, \gfeven 
b\  goatlich, huruut' toff, 
- M3 ured. 


%\ 
4 4 


1 *% A} 


d 


Epiftle Dedicatory. 
| quitted its Retirement, and 
fhieg 1 to your Worſhips for Pro-. 
tn, T muſt confeſs it 1s 
þ rae too early for 1ts . ap» 
pearance abroad, becauſe I want- 
ed time to give it thoſe finiſh» 
mg Strokes which might | have 
rendred it pleaſant as well as 
uſeful. However ſeeing its me- 
thad x plain and.eafie, "tt will 
be of uſe to me in the ſervice of 


| Chriſts-Hoſpial, and ; Ohiſi 


| the Children 6f. Knye Cha&les 
| hs. Royal Mathematical 
| dation, a _gyeat- deat of time” aud 
f@ins in rranſcrihing thaſe Rules 
contained \ bs it: "By your* kind 
cat ron of it, : Fire bgtd" i 

ap I Ne _ think | 


Epiſtle Dedicatory. 
think it will advance daily : And | 
tho' 4t now appears in puris Y” b 
turalibus, zt may afterwards be 


come far more Corred and Per- 
eft. I am | 


Your Worſhips 
| WH Cori Hoſpital 
Juni i695» 
| Moſt Faithful Servanr I 
Samuel Newton. 
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TO THE 

| His Picce was Gompaled inte 
i much. haſte, that asſogaas b 
| had finiſhed. the, Compolure 

of each Sheer, {© much, '2s I had; can. 
poſed was immediately hucryd te the | 
Preſs ; and many tupes belace I had 
deliberately canſidex@ i. , $9 that þ+ 
cat na. wayes excule x from. many lan-- 
perfeRions, nar affirm ut: ta ba fa cor- 
reQ_ as I had at firſt deſigned it. /, Av 
you will find (through, axy tao much. | 
haſte ) in Page 90. wheze ſpeaking 


cquicerning the, way, as Gſerveing | 


\ F 
- 
.4 , 
bd . ” -d 
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The Preface. 
difterence of Longitude by Antomatas, 
it runs thus, viz. the farther you 3 ad- 
vanice within the Artic or Antartic Cir- 
cles, rowards either of the Poles, the 
motion of the Clock ſhall be fo much 
ſlower than at Lond. Nay the motion 
therdof ſhall be retarded tho? you en- 
creaſe the Weight; and conſequently 
when theſe correft Automatas are: 
carried into an Air more warm than, 
thatin which they were' made, their 
motion ſhall be twitter than before. 
Fhis- Paragraph it thus ro be cor- 
reted; that the farther ' you advance 
towards tuber Pole, their motion is. 
jnifter ; and the farther  they' are Car-. 
ried Wirdrds the -Equator, their "moti-. 
0nd igtarded** F have little clſe ro. 
iay to my Reader, for why ſhould I 
ya needleſs Addref to him antici- 
pate -his -opittion of the whole Com- 
polwre?©: Bat afh apt©to-believe that _ 
a fn& manv things explained 

| = 
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with ſo much eaſe, and improved fo 
exceedingly when compared with ©- 
ther Writers npon this SubjeR, 'chat 
he will be forced to confeſs the: In- 
ſtrufions here are uſeful, and adap- 
ted to the meaneſt Capacities ; which 
was the Sole Aim of 
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granted, it Reſet folrw:, kd eek fraw 
ly Shao pred ma be £209 1) Cnr, that 
Spheric 
ws Man moves direttly North or South, 
the Pole if the World is elevated or depreſſed in wge 5r 
Orts ; th obo hency we gave hen the Benfin 


y, W here-ever — the Io 
Eank or Sea, the ares does aqup__— Th 
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- diſappear firſt by 


PROEM. 


I paſs by the Objeftion from the height of Afount ein 
For theſe Inequalities make as much againſt the # 
the Earth, 4s ag ainſt the ical one, 

are lefa-then a drop 706-6 could make upon a T, 
= the Compaſ: a__y le Earth is about 250c0 Engl 


cul be 
rn 2 poke above) AG, l te Phra 
nothing in Compariſon of the whole Eart 
*Tis true that the: Earth > ney Rr to 
os this 45 becauſe the Eye\ being we/cvatedgpnily 


ar-aboue 6 feet above the F{0riagpr, ſee 


are ai 


| "Md 4 ſmall Portigw of the. phericel ſurfacenf the 


th or Sea, as is cont ained in a Circle, whoſe. Nia 
ter 5s about ſix Miter; and ſo hes wo ſenſible Crryariee 
-ſail from one, enocber , the. Hillk 
COMIC x yan ro i _ 
p (—t- were between them... PN = 


Univer ſe ſeem be Orbialar, 
= kary Jeures ot ws fp 
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CHAP. 
Of Aſtronomical Per end De: 


finitionts: F 


F this Globe of. ban nd $2 2, be Me 
ſcribed by, a line dren: Oe MT 
this line ſhall be a- Circle, ca 
MI: and South line : or al e le | 
can be drawn upon any noe 70 
muſt neceſſarily be wad [19 Clrcles.” | 
2. if this Globe of Earth a be circutn - 


ſcribed by another circular line at- t apa 00 
x Meridian, and _ rally diſtant 
eridian, this line fo drawn 


nd $9, points of the 
i called the Equator. 

Thus in Figure 1. Let ABCE. repreſent the 
Meridian line , drawn about the round World, 
ſo Jl AOE Tepreſeat the mm 

. If a right line be drawn through the Co 
of the Earth, and contipued to North of 
South points of the Meridian it.js called the Akj$ 


of. the, World. 
- Thus in Fig,.1, Let B repreſent the North 


point, and C the South br. of the Meridi 
then ifthere be a right linedrawn from B by 
the Center O, and.continued to C, this li 
is the Axis. 


Bz 4. Tre 
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The ends of this Axis are called the Poles 

of the World ; thus B is called the North Pole, 

and C the Souta Pole. 

Note, all Meridians do mect at the Poles of the 

World : thus BFC. BGG. BHC.- do all meet a 
the Poles B and C ja Fig. 1, 

51 That pojat in the Heavens which is na oh 
over your heid-is called the Zenith, and 
poiat which is direaly under your tet is called 
the Nadir. Thus in Fig. 2. HEZNPO. is the 


Meridian, NP.. SP. the Axjs of the World, NP 
the Fersh 'ole, 'SP the South Pole,” X M4 rhe 
gator, Ztf Eetinh, and N rhe Nadir. 
6H Where r”.you. ſtand. ,opon Ce Convet 


ape fice s of p rth'vr = oy looking round 
Far, you ſee. Vens ac: > the Exrth ſeem te 
raeet,. "they make a Circle, in whoſt'Cznter 'y6 
ſtand, this SY fs called the Horizon, asinfi 
Ju repreſents the Horizon, and the C 
O, repefſents the Place where the Spe 
Nands. 
Geographers.for the clearer vidderftandilg of 
TU fi ion of Places, have ihyented two term 
ko Art call\d Lititude and Longitade, 
FO Latitude they fay is an Arch of the Mel 
Mar. ore bet een the Zenith and the" E- 
Pho 


f 


or,. or between the Pole and the Hori 

s in Fig. 'z. If O repreſent the Norta Bl 
of. the Horizon, and NP the, North Poleo 

Goa, the Arch of the \*cridian elbrptr | 'be- 

bh NP is called the'Latjtude of "the 

LOW it is always equal'to 7. X, the tiny 

{ of the 72alth from the Equator” « > 


| | vil ., x | | * Load 


6 The Art of Navigation. 
Pale is. elevated above the Horizon, you are'in 
Latitude ; ths alſo in Fig, 5. if the Zenith 
' any place lye between the South Pole and-the 
tor. that place is faid tolye in Sonth Lati- 
e. Let the placebe C, the Zenith thereof Z, 
falling between SP the South Pole, and X the 
Equator, ſhews the placeto lye in South Latitude; 
and the number of Degrees contained between Z' 
and X, or between SP and H ſhews the Degree 
of Latitude, X 
Net, wr eg divide the Crone 
or every Carcie 360 rts, ca 
grees : each > ar bem equal parts, called 
minutes: each minute into 60 Seconds, &e. the 
reaſon why they chofe 360 before any other num» 
ber, is becauſe this number contains more 
parts than any other, conſiſting of z Figures. 
Hence then a Semicircle muſt contain 1$5 De- 
grees, and a Quadrant go Degrees : And from 
this note, and, def. gand 10, you may 


that the Pole can pever be elvared above the Ho-' 
n'a 


r1zon, more. tha and con 
or Latitude. of. places '&@n yever excted of 
recs. on I A'S. OAY 

1} Difference of Latityde'js-an Arch of the/ 
Meridian, contained between any two given Las! 
titudes. Thus in Fig. 1, if one place lyeat-K, 
the other at L, the arch KL is called the diff, La- 
titude,herween, the two places,” ONO? I 
| EW Longitude _ _— the" Equator- 
contained betwen the Meridians of any two plucts.| 
Thus 19 Fig. 7 RR the two 270Ne) 66s be Mand: 
+ Tet BMC he the Metichan'6f theond, und BIG 
Meridian of chaos" oſs wo Meridians 


: 
. 
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ut the Equator at Fand G, therefore the arch 
FG is called the diff: Longit. betireen /the'two 
laces, ; | 
F 13. The Meridians Equator and Hori-on are 
a'led Grear Circles of the Sphere, becauſe they 
ivide the World into two equal parts ; and the 
ircles KMIN, LP. are callcd leffer Circles,hecauſe 
hey do nat divide the World into” two equal, 
ut into two unequal parts. Theſe Circles be- 
og lefs than the Equator, and parallel ro it are 
led Parallels. 
14. The Declination- of the Sun; 'or any Star 
$ the number of the degrees that the Sun or Star 
is diſtant from the Equinottial, Then, 
If the Sun or Star 1lye between the EquinoQial 
d the North Pole, the Declination thereof is 
called North : but if between the Equigottial and 
the South Pole, the Declination thereof is faid 
to be Sopch, 


Tae D 
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CHAP. IL 


To find the Ships Latitude at Sea, by 
obſerving the Meridian Altitude of 
the Sun or S.ars. | 


F obſerving the Latitude at Sea, we muſt al- 
A 


wg. oc i PM. 4 ET _k AT. 


; ways have given the Sun (or. Stars Meridian 
titade: and Doclinxtion : and hfelligenly 


— n=, 4 mar 
{4 
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mark whither the Sun or Star be to the North 
ward, or to the Sonthward ofthe Zenith, which 
the Sea Compaſs always ſheweth. 5, 

The Meridian Altitude of Sun or Star is the 
Number of Degrees which the Sun or Star is di- 
ſtant from the Horizon upon the Meridian : and 
this number of Degrees ſabrrated from 90", oo 
leaves the diſtance of the Sun or. Star from the 
Zenith, 

To conceive, the reaſon or various operations 
in Aſtronomical Obſervations, you mult protraft 
the me according.to theſe following inſtruQions, 

then it will appear. That 

1. If the Sun hath No, Dec. the EquinoGtial muſt 
be to the Sourhward of the Sun: and if the Sun 
hath 8». Dec. it muſt be placed to the Northward 
&* the Sun, | 
*%;. If you find the Ne, Pole in your Figure & 
bove the Horizon, you are in Ne. Latitude: if 
the South Pole be above it, you are in South 
Latitude, 


3. The Ns. or $0, Pole is alwayes go”. diſtant 
from the Horizon, 


4- The Zenith-is always ſo:many Degrees di- 
ſtant from the ; apr; as the No. or $*, Pole 
ts from the Horizon. 


'In the toRlowing Figures HZON repreſents the 
Meridian :\, Z, the Zenith, N the Nadir. KCO the 
Horizon, XA & the Equinotial. NP the Ne. 
Pole. SP the$®, Pole, H the South'peint of the 
Horizon, O the Ne. pointthereof. A the Sun in 
Ne. Dec. B the Sun 1h South Dec. HA, or - 
the Sno's Meridian :Altirade: ” ZA or ZB 
Compr. thereof, or diſtance of the Sun from the 


þ rm, 
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Zenith. NPA the Comp. of the Sun's N», Dec. 
SPB the Comp. of the Sun's South Dec, ONP (al- 
wayes _ to ZKE ) the Latitude or height 
of the Pole above the Horizon. 
PROS 1. Mg:'4 

The Sum or Star having no Declinat. 
A Ship at Sea, March 1oth. 1694. obſerves the Sim 

upon the Meridian tu the Southwand of the Zenith 

50? O09. [ demand her Latitude. 


Strixe a Circle and Croſs with two Diameters 
HO. ZN at right angles through the Center C, 
then becauſe ( 1n the Example) the Sun hath no 
Dec. and is to the Southward of the Zenith, ſer 
the Sun's Meridian Altitude from H to X : draw 
the Line ACA to repreſent the EquinoRial : 
then draw NP, SP at right angles to XCA, It 
is evident from the Figure that if the Sun ( being 
ia the EquinoQtial) be upon the Meridian to the” 
S-uthward of the Zenith, the N?, Pole \muſt be 
to the Northward thereof: and by the third Rule 
of this Chap. muſt be go diſtant from 
the point A : therefore NP is the No, Pole, and 
being elevated above the Horizon, ſhews the Ship 
to be in Ne. Latitude. Therefore, > off 

From HZ 92* @o' '' 
Subtr.. HA 52 00 
| Remains XZ 40 'Q2. equal to NPO 
the Ships No. Latitude. | 


PROB. 


HAT ToOGR 
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PROB. 2. Fig. 3- 


The Sun or Star being in the Zenith. 
A Ship at Sea, June 10th 1694. obſer ves re Sun up- 
on the Meridian in the Zenith. I demand her La- 
titude. 


By Rule 1, of tis Chap. ſet the Sun's Dec, 
viz. 232.30” N”. fromZ to X, and draw the E- 
quinoctial EZCX, and NPC, SP at right an- 
gles to it, then from Rule 4b. it 1s plain that 
ZE ts equal to ONP, but ZA& is 239. 30' there- 
fore the Latitude ONP is 239. 30' and becauſe 
NP is above the Horizon, therefore rhe Latitnde 
is No. 


PROB. 3. Fig. 4. 


The Sun or Star having N*. Dec. and upon the AMe- 
ridian to the Southard. 

A Ship-at Sea, May 13. 1694. obſerves the Sun upon 
the . Meridian to the Southward 53%. bigh. I des 
mand hex Latitude. 


Set the Sun's Meridian Altitude from H to A, 
and the Snn's Declinat. by Rule 1. from A to X, 
draw ACA for. the EquinoQtial, and NPC, $P 
at right angles to it : then becauſe the Sun's De- 
clinat. 4s North, he muſt be nearer t5 the Ne. 
Pole, viz. NP, than he is w» the South Pole, vie. 
SP therefore 


on, 4 : To 


* 
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To the Sur's Co. Altitude ZA 32% oo! 
Add the Sun's Dec. North AE——10 Sr 


—  — 


The Sum is ZKE — 5 
equal ro NPY the Ship's No. Latitude. 


PROB.,. Fig. 4, 


The Sun having South Declination, and upon the Merj- 
dian to the Southward. 

A Ship at Sea, Dec. roth. 1694. obſerves the Sun up- 
on the Meridian to the Southward 219, bigh. 1 
* demand her Latitude. - 


Set the Sun's Meridian Altitnde from H to B, 
and by Rule 1.his Der.239.30' Sonth from Bro &, 
draw the Line XA FX, and NP. SP at right 
angles to it, ſo ſhall NP, or he North Pole be 
above the Horizon. | 

From the Sun's Co. Altitule BZ 79* os 

Subtr. Sarf's $*, Dec. BE 23 30 

The Remainer i is Af ————— 55 F5 309 
equal to ONP the Ship's Latitade Ns. 


PROBgx. Fig. 5 
The Sun having N®. Dec. and upon” bs Meridian ro” 
the Northward. #4 : 
A Ship at- Sea, May 13. obſerves the Sun upon the 
Meridien to the Northward of her Zenith 58*. high. 
I demand her Latitude. 


Set the Sun's Meridian Altitude from O to A, 
and by Rule 1, « cup his Dec. __ to 
raw 
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A draw A X, and NP. SP at right angles to it, 
ſo ſhall SP be above the Horizon ; therefore by 
Rule 2d. of this Chapter, the Ship is in South 
Latitude. 
From the Co. Altu. ZA 32* oy 
Subtr.the Sun's Dec.N*e. AA 20 51 


— —_—_— -— 


| The Remainer is ZE 11 og equal 
| | to HSP the Ship's South Latitude. 


PROB.S6. big. 6. 


The Sun having South Dec. and upon the Meridian to 
the Neorthward, ncar the Horizon. 

A Ship at Sea, Dec. 1oth. 1694. obſerves the Sin 

the Meridian to. the Northward 129, high. 1 

mand ber Latitude. 


Set the Sun's Altitude from O to B, and by 
Rule 1, of this Chap. his Dec. from Bto XA, 
draw XX and NP. $P at right angls to it: ſo 
ſhall SP be above the Horizon. Therefore, 

To. the Sun's Co. Dec. SPB 669  30* 
Add his Merid. Altit, OB 12 oo 
The ſum is SPO ———————-78 3oequal 
ro. Z A the Ships South Latitude. 
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PROB. 7." ig 7. 
The Sun having South Dec, and upon the Meridian t ro 
the Southward, near the Zenith. \ 
Ship at Sea, 'Dec. 12. , 1694. obſerves the Sun 
upon the Mevid;' to the Southward 789. bigh. I 
demand ber Latitxde. 


Set the Sum's Altitude from Hto B, and-by 
Rule 1. his Dec, from B tq AX, draw KK, and 
P. SPar Tipht angles to it, fo ſhall SP Cor the 
South Pole Y be above the' Horizon. Therefore, 
From the Sun's $9, Dec BE 239 Oo 
Subtr. his Co. Altit. BZ, — 12,00, 
Remainer is ZE =———-=11 30 Gan 
o SPH the Ship's South Lavitade. N 


PROBY Fig. 4. 


To find the Shy Latitdde by rhe Stars. 
A Ship at Sta, obſerves <4 pon the Meridian to 


the Southward 539, 1 demand* i” Le: 
tirude. 


Set the Meridian Altitnde from H to'A," _ 
becauſe this Star hath No, Dec. ſet its Dec” from 
Ato XK, draw EC, and NP. SP at right angles 
to it: then it is evident the Ship is in North 
Latitude. Therefore as in Prob. 3. 

To the Star's Co. Altitude ZA 32* oo' 
Add the * North Decl. AZ 38 32 


— — - 


The ſumm is ZE ——— hs 50 32 
equal 
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A draw X A, and NP. SP at right angles to it, 
ſo ſhall SP be above the Horizon ; therefore by 
Rule 2d. of this Chapter, the Ship is in South 
Latitude. 
From the Co. Altu. ZA 432* oy 
Subtr.the Sun's Dec.N?. AA 20 51 


The Remainer is ZZ 11 og equal 
to HSP the Ship's South Latirude. 


PROB. 6. Fig. 6. 


The Sun having South Dec. and upon the Meridian to 
the Northward, near the Horizon. 

A Ship at Sea, Dec. 1oth. 1694. obſerves the Sun 

the Meridian to.the Northward 12%. high, 1 

mand her Latitude. 


Set the Snn's Altitude from O to B, and by 
Rule 1, of this Chap, his Dec. from Bto A; 
draw XX and NP. $P at right angls to it : ſo 
ſhall SP be above the Horizon. Therefore, 

To. the Sun's Co. Dec. SPB 662: . 30' 

Agdd his Merid. Altit. OB 12 oo 

The ſum is SPO —————7 3zoequal 
ro. Z A, the Ships South Latitude. 
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PRODB. 7." Fig 7... 

The Sun having South Dec, and upon the Meridian to 
the Sout hward, near the Zenith. 9's. 
Ship at Sea, Dec. 12. , 1694. obſerves the Sun 
upon the Merid.' to the Southward 180. high. 1 
demand her Latitude. 


Set the Sun's Altitude from Hto 'B, andb 
Rule 1. his Dec. fromBto AX, draw AZ, an 
P. SP at Tiphr angles to it, fo ſhall SP *Cor the 
South Pole J be above the” Horizon. Therefore, 
From the Sun's $9, Dec BE 239 *4o' 
Subtr. his Co. Altit. BZ, — 12 ., oo _. 


o 
a s 3 4 
— _————_@_O  - 


Remainer is ZE =——--11 30 equdl 
0 SPH the Ship's South Latitade, | 
PROBY' Fig. 4. 

To find the Shig's Eatirdde by the Stars. 


A Ship at Sta, obſerves Lyra upon the Meridian to 
the Southward 58. bigh.. 1 demand her La- 
MM [ # (11 


F 


titude. | 


Set the Meridian Altitade from H to'A, "4nd 
becauſe this Star hath Ne. Der. ſet its Dec fron 
Ato XK, draw KC, and NP. $P at right angles 
to it: then it is evident the Ship is in North 
Latitude, Therefore as in Prob. 3. 

To the Star's Co. Altitude ZA 32? 
Add the * North Decl. AX 38 32 


—  —— — 


The ſumm is ZE ——— -— | oO 32 
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equal to NPO the Ship's NÞ. Latitude required. 

Hence it appears that all obſeryations of t 
Ships Latitude at. Sea, taken by the Sun or Star 
are to be wrought by the ſame rules, 


PROB.s9g. Fig. 4 


| 3 Havin yin the Latitude of any place given, to find tl 
1 | Iu; Meridoer Alewde' in thas place, for a9. 
471 » *## 


| ues of Land. bring $19, 33 
| Ns min cies , the 1 X 


Ko the Latitude = O to NP, and draw NP, 
| 3nd AC at right angles to it; Kg then ſet the 


is $04.9 Dec. , .30 Narth 
# from A to A, or Jn aps W's thes Gun's Meridian 


| Altitude required, Therevory,; 
[ To Co. Latitude H A "486 28' 
. Add the. Sun's WAIE- FA 23. 9947 


| _t, 
| | '. —Sumis HA - ————d Cs $$ The 
| 


Suns Meridian Altitude for the day required at 
Lond. 


| nd ehes plſomay yoo find the Meridian Alti- 
of. any Scar, in any place w Larne 

mean; 2 Y 7 } 
| 


C 
” 
" " 
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CH A P.: HL Fig. 8 


orcerning the Quamity of a Degree in 
a great Circle, upon-the Circumference 
of the Earth.” + + 


HE. moſt acute Wits in foragr, Ages have 
ſpent much pains in the inquiry, this 

ſſcful piece of knowledge ; elſe ſo many Excellent 
olumes wrote upon this Subjet not been 
inded down to Poſterity : Dieg Laerting 
ommends Anaximender, becauſe he fr took this 


Subje& to task, and as Hiſtorians tell us, Ana i- 

ander Nived 552 years beſore the biath of our Sa- 
vious: Eraroſt bene: ſucceeded Anaxi and lived 
about 200 years before Chriſt : But the methods 
he uſed for the ſolution of this Propoſition, inju- 
rious time has deprived us of. Poſidawies appeared 
next, who lived lome few years before the Incar+ 
nation. Theſe excelent Men did. induſtriouſly 
endeayour the ſoletian of th's Prop, . but brought 
it not to.that degree of perfeftion which ſucceed- 
ing Ages attaived to. And from thatupe tothis 
preſent TOR we mect with none, ex cepting 
ſome Arabians and Sgrgcen; have endeavoured the 
improvement. of it... And in th Aepayry we 
fnd_ the. learned Suelljug, thematic Profeſſos 
at Zeydew, enquiring inte the practice of ay 

| —_ *Ancieh 
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Ancients concerning the Quantity of aD _ 
a Great Circle upon. the_« ircumfterence « 
Earth ; he ſuſpe&ing their performance, withh 
credi;le Induſtry undertook to determine « 
Quantity of aDegree, and aſhrms a Degreec 
tains 28505 Perches, each Perch contai 
12 Rinland feet : but a Rinland foot, exc 
Engliſh foot by .033, ſuppoſing an Engliſh fou 
diviſible into 1000 equal parts. Therefore-2$59201 
12 produceth 342009 Rinland feet, which \ 
tiplycd by 1.033 produceth 353286 Engliſh fra 
for the Quantity of a Degree required, . Thi 
roportion between a" Rinland and an Englif 
t, 1 find in Sir J:r4s Moors Fortification tat 
otters.” But Mr. Nory6:d in his Seaman's PraQtie, 
Pag. 34 tells'you 96 Rinland Feer make 91 4 Englis 
feet w cob this Proportion in Sir, 74:47 v0 
ſhould be made 99. 555,Engliſh feet but upon tx 
amining Mr. Norwood's following Proportions 
find this'gr £ ſhould be pg. 168 and” that vl 
faulr lyes in the Printer,” not in that Ind ſtrow 
After Sells we meet” 'with T acquet, who 
livers his Opinion of Sartiu?s Experiment” I8 
theſe words: Geom. Prac. Lib. 1. Cap. g. Prob.” 
Caternm Suellii iſta Dim Wi Lomb probaþt 
tf, grad ex." nimic 's operationibus F conpoſs 
ta, quart tfrores ſingulayum fimul juntti | errors 
magnum poſſunt efficere. * In the next” place for 


Riccjolus, a learned Jefarr; "who nenher fps 
for Money nor time, e the n 75 2 Ih 


found that a Degree did contain 723 "B86 
Miles ; but.a Bononiar Mile contains 5000 Por 

Feet, each " Bonorian Foot containing 1264 parts, 
| 1008 


— bo : > - = — 


—_ — 8” 
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200 whereof mike an Engliſh foot ; therefore 
2} multiplied by 5002, produceth 361250 Bo- 
ar feet, which multiplied by 1294 _ 

: 945000, this divided by 1002 
4945 Engliſh feet in a deg, hich divided by 
280 the Engliſh feet in a mile; gives $2. 375 
zgliſh miles in one degree. 

Lafth, Our Country man Mr. Richard Norwood 

an experiment to this purpoſe, and found 

| ntity of a degree of © xroar hereto v 
he ſurface of the Earth to be 365200 Engli 

, which is much different from that of Riccio- 
.” and ſeeing ſuch experiments are not fit tobe 
dertaken at the charge of a private man's for« 

Ine, as Mr. Norwood infimates ;- we' may CcOn- 
ude that Ricciolus his experiment made at the 
xpence of the Jeſuits Parſe, ( he being a mem- 
of that Society ) 'was far "more exaRt and CET» 
in. 
"Thws I have 4 brief account of thoſe 

amons Men in fre Ages who a _ 
livery of a truth fo weful to nanki 
ſhew you the method ſome of them _ 

uſe of , for the performance of it. 


They ched upon two places, both un- 
Meridian, revieſented 1h 


der one repreſented in the Heavens by 
he Circle BEAFDM, IM, and on the Earth by the 
Circle GHIKL : the two places we will ſuppoſe 
to be Hand 1 : then by the oing Chap. or 


nicks! & wp Lind pope) they found th the 
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Latitude, or Poles height at. both theſe 
which from the Figure may be eaſily. con i , 
thus BCD will be the Horizon of the places 

and. BN. may repreſent the: keight bY 
there : and ECM: the Horizon of the place at; 

ſo ſhall EN repreſent the Latitude of the pla 

and N fhall be the North Pole. T 

poſlible' exa&neſs they meaſured che ee, 
theſe two, places, wiz, the Arch HI, Kring by, ſub 
trafting thelefler Latitude EN, nt q 

er BN, the. remainer is BE, their diff. LO 
then becavſe BA, and EF, are both 
therefore +E. - (all be gpl to AF; ,thus.the. 
two Arches AF, .in the Heavens, ad bon reſpe 
ding Arch:H4 on the Earth are bath kgown,: : 

by- meaſure: the; Arch HI-was: found, tp. cc 

124: 7588 7322 miles,aud the diff, Latit. or r ,ondi | 
Arch in in the Heavens, viz. AF was 1®, 45, ay 
theſe two Arches AF. HI, are like by 3% F:; Eye. 
therefore, as 19.45'. 15, t9, 121, 

ſo/ is 360-(the degrees in, zhe., Fircun | 

any Gioia to -25036.-725.-miles in the 

or Circumference of the. © Earth, which did 
by 360 gives 69. 15% Engliſh miles for the' quan 
tity of a degree requiped.: » 

And thus did Mr. Ia Proceed, for firſt 
he pitched: upon the two famons Cities: oAF8 
Country, Lendon and Tork, and having found a$ ar 
fore. the true. dM. Latitude between 

- meaſured their diſtance aſunder, and then by, 
forEOpS BR progenncn diſcovered the quantzj 
ok in meaſuring, herween t 
did {ns himſelt to, the, Meridi 
viated. Ea ward or Weltward, as '6ccaſion 0 


\W 


Ss, "PRESS RS TS RE 


IM 


3 FEES ©» 


Tr, TE RR” 
_ >» 
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d, end for 
| = wt h - Goal HOY fat alas 


$69 the zj.0 plac cs. 


-T'Y 


Frere hence 6 LO bad was bhi 6. i 
umed two. places Fob —_— the , Ns be | 
he one was Llexangrig, expty Where he Tr 


he other egy ponggACit yt 16 udder the Trop Trop 
Conger Ap con y by a.theL. 
therepf was 23*. FP 
of, Chap. 2. when the Sup catne to the 
point of. Cancer, or (av ch [: wy, ne). ben 


Declinat;: Was 23% .3% 6 
n,, Jae. 17th, oT_1Bth, "then! 
/ with of .t at . place and þ is. 
p93. oo]. therefpre PRs book Nog: 


itude Jave 18th at Arctic, a 
ounfl "the ln, 


and, 
i 


\rch, ae betwe 
places was diſcovered : 
tance. betyeen them upon the, E 
ſerving +not to. deviate from 


gnder which,;vh 94 places 
ſoul Peet wenn erreſtrial, 


Ther 
"Bur. the molt remarkable fire am 
xperiment was his method © ffnd] the $u0's, 
titude npon the Meridian at theſet ines 
hz did by a Concave Hemiſphere” with a ſtyle 
erected, rpendicular from the concave Nadir 
Point; a3'CD, upon which the Sun ſhining from 
C'3 A, the 


— 


—  ——— — _—_— 
- 
as —_ k... 


2 @Z av I wm 


il. 
—— 
= m_ 
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A, the Ray ECF determined the Meridian Alt 
tude thereof, as GE or HF; and at the fane 
time he found the Co-altitude, or 
the Sun from the Zenith BE or FD, but at 
the ſame day, the Sun conld make no ſhadow, 
becauſe he was in the Zenith therefore he conclad- 
ed that BE was the true Zenith's diſtanceor 
Latit. between theſe two places. &c. ko 
 Poſidonixs his method was this, Fig: 60nY 
, He aſſum'd two places under the fame Meridy 
an, as A repreſenting Rhodes where he | 
and F Alexandria in Egypt. In theſe two pl: 
he obſerved Comba; ( or the bright Star in't 
Stern. of the Ship) upon the Meridian,” it 
whether this obſervation be made upon the ſame, 
or upon different *days, it matters not, 
this Star was not ſeen above, but only in the Hs 
rizon BKD at Rhodes, and at Alexandria the Meri: 


dian Altitude thereof above. the Horizon / 


nd to_ be MD, or 7*. 30'. which is « 
rt of 360 Bo ry then he meaſh- 
.reſponding T ial Arch LK, andÞ 
proceeded as afore. =P Ao 
The excellent Yarenixs, and others ye "= 
an account” of divets other ' ways for finding 


quantity ofa degree upon the Earth, without 
help of Atrononical Obſervations? but 


theſe beiag tranſlated into_Engliſh, 1 refer tit 
Readerto. them, rather than ſpend more time 


tranſcribing of them, 


M49 2X 7 
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livide into certain equal f] 
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\C HA P.: IV. 
Of the Log-Line. 


T\lvers ways have been invented for findi 

_/ the Ship's motion at Sea ; but themoſt v 
yg ire nen, href ngſt ſh Ma 
It is taken for granted amongſt our Engliſh Ma- 
iners that when this Log is caſt over board, 
with ſufficient allowance for ſtray-line) it re- 
tains quieſcent upon the ſurface of the Sea: the 
ro which the Log is made faſt LY 

paces called knots, 

2 foot diſtant from other : and then by help of a 
laſs, which ought to contain 4 a minnte;they find 


ow many knots the ſhip runs away from the Log 


that quantity of time: and then they conclude, 
hat if the Ship runs out one knot in 3 a minure, 
opmebacdencct wn _— OS 
ey ſuppoſe to COB ace 
he Eare or Sea. Burt ore etake this fo po- 
tion to be true, let us examin it by the rule of 
eaſon, whether or no it will endure the Teſt. 
Seeing the Ship's motion depends altogether 


pon the truth of the 4 minute Glaſs, we will 
enquire the way how to find the quantity of an 
- minute , which being repened 35 often as you 
leaſe, will till produce the ſame, 
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The fixed Stars move more regularly than ay 
of the Superiour Bodies, and their Equatorid 
motion 1s 1. degree for every 4 minutes ik 
time: therefore if we find any two Stars who 
difference in right aſcenſion is 30. the Center « 
one of theſe Stars being upon the Meridian, the 
Center of the other ſhall come upon. the ſame Me. 
ridian in 4 a minutes time after the other. & 
thus, if the; little, Star in, the EduGtion, & 


Cranes Tayle {, whoſe right afxcnbon for theyek 
1700 )) is 33 69. be npon eridian, tl 


thern of the two. in the Brealt of us,, ok 


right aſcenſion , fox the Ame year 1s 336 ), hal 
come vpon; the fame Meridian 8 minutes tet 
Therefore their Equatorial diſtance in time, bs 


ogy : ok we are to-find ſome particular i 


ring this of any other 


done by the 
os Felon, wick my 
au 


ee 191" this "Truth, that if th 
be a Pendulum whoſe length ( from the Cem) 
is 39-2 inches,. it vibrates Seconds, or { 
times in a a or . Ys for. the , 
your } minuts. Glaſles, ſer one of theſe = BYY 
in motion, and.at the ſame time tura the G &; 
and if the Glaſs be trve,the Pengblum ſhall vit 
or croſs the Perpendicular-. juſto times þ 
the Glaſs be nun; ED but ;molt of thoſe.t 
now. ug'd by, 6 Seamen, Jeldom. « contain. n 
than 1 Ke; it Is ;ident, 
their Glaſſes SE contain a true 4 migut 
And if you would find a ape 0 


TICALY 


zime, 


” >> Fa S= EZ 


HE 2-2-2 


| 
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meaſur'd by any other Pendulum whoſe length is 
greater or leſſer than 39. 2 Inches, this is. 


The Rule, WZ 
T:e len?th of Pendulums are to each other re - 
cip ocally as the Squares of their vibrations in 
the ſame time. | 
Thus, if a Pendulum 3g. 2 inches long, vibrate, 
or croſs the Perpendicylar 60 times in a minute, 
zow oft will a Pendulum 15, 5 inches vibrate in 
he fame quantity of time. Say if 75. 5 inches, 
require 39; 2 inches, what ſhall 3600 "(the ſquare 
of 60 Seconds) require, Anſwer, © the fourth 
proportional pumber is 9105, whoſe ſquare root 
95 gives the number; of vibrations or ſwings that 
Pendulum ſhall make in one minure, 4 

The demonſtration whereof you” may ſee more 
at large in Kercher's Mundi Subtt#f at Riccidlus, 

alileo, and Mr. Molinenx inhis Scjoth. Teleſcopic. 

Thus it is evident the common 4 minute Glaſ- 

ſes are falſe : we will next enquire imo the Divi- 
ſion of the Log-line, 'where each knots” 42 foot 
diſtant from other... 
An Engliſh mile contains $ Furlongs, each Fur- 
ong 11 _ Scores, agd *every Score 20 yards. So 
hat a Statute mile * Contains 1569 yards, or 
280 Englift feer,”.” Then ſeeing there are 129 
half minutes in an fovr, there ought tobe 120 

mes 42 feet in 4 mite - bur 129 multplied by 42 
producerh otily' 5945 feer, ſo that by this * com- 
putation, they make-only 5045 feet in a mile, 
vhich 3s 245 feet ſhorter than it ovght ro he : 


bus it appears that"nidg 42, but 44 feet anfirer 
49 . C rngliſh + g 


mile; and ronſe- 
*- 6 >» \Tequently 


o the 120 part of ay'En 
No et 
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ſequently, both the common Glaſs and Divi 
upon the Line are erroneous. TY 
And becauſe our Seamen are not ealily pe 
ded to leave any old cuſtom ; we will cont 
the ſame Glaſs and diviſion of the Log-line, 
yer find the Ship's true motion thereby 
For the ormance whereof you mult ex 
mine the quantity of your } minute Glaſs, by 
Pendulum of 3g. 2 inches long : the wei 
ed being about one pound, and if you 
this Glaſs to contian 25,26, or any other nu 
of Seconds. Say, Fe 
If 25 Seconds require 42 feet, what ſhall 3& 
Seconds require? Anſwer 6040 feet. | 
' If-26 (or any other number of Seconds) 
quire 42 feet, what ſhall 3600 (the Seconds i 
an pet! iy.» 4 Anfnce 31s feet : hence it þ 
pears that the ſhorter the Glaſs, the longer it 
Ship's diſtance : and the contrary ; thus if t 
Glaſs contain 30 Seconds, the Ship's diſtancer 
will be 5040 feet each hopr, 
To apply this to our preſent purpoſe, I toi 
you in the foregoing er, that a Degree in 
great Circle ( upon the ſurface of the Earth) 
contain (by Mr. Norwood s Experiment ) 69. $4 
miles,or 367200 Engliſh feet ; and | our 
men do vſually divide a Degree into 60 ec ju 
parts, called miles, or minutes every of t 
rts muſt be greater than an Engliſh mile ; 
re if you divide 3672009 by 60, the Quotie 
6120 will be the number of Engliſh feet cont 
ed in one of theſe Sexagenary miles. * Thenift 
Glaſs contain* 25 Se the diſtance 
tween any 2 knots be 42 foot; it is evident that 


. 
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e Ship runs away from the Log-board 42 foot 
25 Seconds of time, ſhe muſt run 6040 foot 
3600 Setonds or one hour's time, that is the 

jip muſt run $342 of a mile, 60 whereof make 

Digres. But this vulgar Fraftion may be re- 

ced into a Decimal FraQtion, by this following 
oportion, viz. —_— : 

If 6120 require 1000, w 6040 require 

frrer pc. which being the Dec yants of 

mile which the Ship is ſuppos'd to move in one 

Dur, when the Glaſs contains 25 Seconds ; ,we 

nay make a Table to ſhew by inſpeQion the num- 

of miles run by the Ship, for any number of 
j008, oi by o continual ray of g86, or 

; multiplying it by 9 Digits. 

And ker Glaſſesare not of a like con- 


ent, and that every Seaman is not acquainted 
ith Decimal Arithmetick, 1 have /here added 


theſe following Tables, 


TABLES 
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. Tables for finding the Ship c true wotions See 


gots Mules & , Fathe. 1050 = 


= 
oil HA nth. 2h 


! 40%. 8 y 2:94 49 
Ts 7% & > » 


<a—_— 


—— 


by the Log kno's bring 42 feet aſwrnder, for 
al Glaſſes from 2:3 Secpyds to 30 Sadr, 


. 


{7 GI8E 275 Seconds Gal a7 Seronli” 


—— 


11, © 
22. Os | 
23 
44+ | 
-- | 
9h 
| 88. 
9 9- 261 
A. _19110.290 
__ Glaſs 25 Seconds. Glaſs 26 Seconds. 
115. g9By] 1 .98 | 10. gf i .95 
| 2]1. 974 2] 196 2/1. 990 2 199 
| $3]. $61} J 294 | 3]. 859 3] 285 
| 413. 948] 4] 392 4|3- 8 4] 3 
| $14- 935 5] 499 SH 75 51 479 
| #5. 922] 6] 588 6|5. 7 6] 57 
a. ,* 34 7 686 76. 65 7] 665 
| % #96, B| 784 87. 6 8] 76 
i 918. 883 go] $82 918. 55 of 855 
_1elv. 870 _ 2 


"Glaſs 25 Seconds 
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CE ctr nn ny nn _ _——_—— 


"up mmommym” 


$4-410| 
6.5.292 
76174 
875,056 
9.7:938 
108,320 


"7 

2j1. 
3 
4 
þ 
6 
d 
C 
10 
Gl 


Glaſs 35 Seconds. 


hb, 


10, 823j 1 92 


"e! 


The uſe of theſe Tables. 


Hen the Glaſs is 23 Secopds, if the Shi 

runs out ane knortiathetime of one Glaſs, 

muſt run 1.074: mile as hoyr, if rwo.knots, 

me runs 2 mites and ,3$% parts of a mile in one 


hour ; 
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hour : and ſo for more knots, ſhe muſt run mon 
miles. and thouſand parts of a mile per hour 
The ſame you mult underſtand of all the other 
Ton according to the length of the reſponding 


But becauſe the Ship doth not always run out 
even knots, but many times 1. 2. 3 knots and 
ſdmewhat more, therefore that you may exatt 
know the Ship's motion, ( when ſhe runs more 
than an even knot ) without gueſſing, I have 
thought of this following help, viz. take a Line 
equal jn length to the diſtance between any t 
knots, divide this Line into 10 equal parts, and 
at each diviſion make ſo many diſtinguiſhing marks, 
(by pieces of Leather, or ſeveral coloured cloth 
as there are equal parts in the whole, This ine 
i divided and marked, I call the Fathom 


The uſe of this Fathom-line is} thus, when the 
Ship hath run out more than an even knot, | 
this Fathom-line to the neareſt knot in the 
line, ſo ſhall this Fathom-line ſhew the number 
of Decimal parts of a knot which the Ship hath 
run more than an even knot. Then in each of 
the foregoing Log-Tables you have the MilleGmal 
parts of a mile anſwering to the reſpective num- 
ber of Farhoms : "Thus, ſuppoſe a Ship (by a gla 
of 25 Seconds) runs out 4 knots and *, or $ 
Fathojs in the ſpace of 25 Seconds tx 

I demand how many miles and part: ſhe runs in a 


khowy ? 


la the Table of 25 Seconds, you find againſt 
a knots, ſtand 5, $48 miles, and againſt 8 Far 
thom in the ſme Tadle .783, which added 

v3” js 4 to 
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Mo 3. 948 makes 4.732 miles, or 4 miley and 
WI” parts of a mile for the Ship's diſtance run 
hat hour: and thus you muſt proceed with 'any 

number of knots and Fathoms, which 'be- 
ng very plain and eafie, I need not ſpend more 
ime in adding more Frame. 
Thus I have demonſtrated that the Ship's mo- 
jon at Sea depends upon the Glaſs : for when 
he Glaſs contains only , 24, 0r 24 Seconds, the 
Whip then runs ſomewhat more than a Sexage- 
ry mile every honr,” and when the Glaſs 
ontains 25, 26, 27, 28, 29, or 30 Seconds, 
en her motion is leſs than a mile each hour. 
et our: Seamen commonly. eſtimate the Ship 
ins ſo many miles every hour, as ſhe runs knots 
1 the time of one Glaſs, let the Glaſs be any 
wmber of Seconds made at all adventure, and 
notwithſtanding this eyadent <6 3030N; it is 
'o be feared that Cuſtom and; Prepoſſeſſion will 
nc my hep to embrace-4. Truth fo pradtical, 


—— , 4 
"VTSF LITLES "— 


ded on Fong ptr —_— therefore 69.-4,43 d 


iv number of Sexagenary miles contai 
& /15 wp Rs wes, 
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CHAP. Yo 


To: Peet Sexapemrary' Miles imo vg 
Miles ; and the contrary.; q 


ſome Pxperiments made for finding ary ; 

ty of ' Uegree in great Circle; upon! the 
face-oft hor Sea,where- it was Qemori 
'that 84,2 Engliſlf miles 'anfwered to #6 
Bot at Yea 'we'peneratly allow @ degree to be ( 


F the third Chapter 1 ve you an acecuht! 


ge 


* # --4£4% ©"ap4 


4tip 9 15 7hs quantity 
a ir un wt op Hence + follows1 
duce Sexagenary into true Engliſh mls 
muſt 

Multiply 1. 159 by the number of Sexager 
miles, that product divided by 1000, the Qnotie 
is the number of Engliſh miles required, 
-- And orrthe ccntrary, -toTreduce-Enghſh-is 
Sexagenary miles, You muſt 

Multiply the number of Engliſh miles by 16c 
that Produ&t divided by 1.159 the Quotie 


F x 4 
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EXAMPLE. 


In 234 Sexagenary miles, 1 demand how many 
nghſb miles. _T. 
7 © 7 59 
_ 234 
LO ——_— 
46 36 
' 23477 
142348 


: 


f | 0 | : 


1Þas } 206 [39h fs 
F; L «4 | - 'S | . , P) " 
Thos it-appears ik Afe1.278 es Eogliſh 


iles in 234 Sexagenary miles, 

But to reduce Engliſh into Sexagenary miles, 
thus, lex i be - required to 4nd how-many Sex- 
renary miles there are in 234 Englilh thiles, 

| | mi 0993 nn $34 307 7")/ 

a \a$s 


E 4 £ 
FIC! Iz F 


ii 13) 234999 (401 


| dt Jo ?nib©; F508 +41 | 

0 617 m6ibirg9? bale ply 20) Chet 

Anſwer there are 201, >, Sexagehary, Miles 
ven, - 


rt ode. M1 garrtr | 
And thus it iseviden nag diſtances found * 
oe! ©be Ship's motion at, Sea,. 


vrding to the Sexagenar 
e leſſer than they. ough TYP 7 one K, 
Divers other things might be drawn from. the 
nciples in theſe two Chapters, whicH for brevi- 
tomit to mention. 

CHAP, 


.- 
' 6 
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CHaF VL 
The Dotirine of Plain Triangles. 


| E whole Art of Navigation conſiſts it 
| the application of Plain and Spherical Tri- 
+ angles, For all queſtions in Sailing upon the 
Plain -and True Sea Chart, are reſolved by Plaid 
nc, ot and all Geographical and Aſtrono- 
1 _ ems are drawn from a Spherical Tri- 
' angle. 


of "DEFINITIONS. fig. tg.” 


1. ACB, DCE, being twolines drawn through 
[| the Center C, are called Diameters, 

[| 2. A right line drawn from the Center C to 
} the circumference of the Circle, is called the $e- 
| midiameter or Radius of the Circle ; thus CA, 
| CB, CD, CE, are called Semidiameters, or Radji, 
18 3. An Arch is any part of the circumference 
of a Circle, thus FBI's caltedan Arch. * 

A Chord is a Right-line drawn from one 
end. of an Arch to the: other, thus FKI, is called 
the Chord of the Arch FBI, and alſo is the Chord 
of the Arch FAI, the'Complement of the Arc 
FBI ro a Circle. | I I 


; "i 23! ©; 


IT OT 3} 'The 
$. 
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c. The right Sine of an Arch, is a right line 
lrawn perpendicularly from the term of that Arch 
1pon the Diameter : or whick is all one, the 
he Sine of an Arch is 3 the Chord of twice 

Arch. Thus FB, Bt are two equal Arches. 
[ is the Chord of theſe two A and FR 1 
he Chord thereof 'is called the Sine of the 
rch FB. 

But the ſine of an Arch leſs than a Semicircle, 
the ſine of the Complement of that Arch to a 
Semicircle, and thus FK is not only the fine of 
ie Arch FB, bur alſo of its Complement to a Se- 
micircle FDA. | 

6. If from C the Center of a Circle, through 
the term or end of the Arch BF there be drawn 
1 infinite right line, as CFG, and from B the 
1 of the Diameter there be ereQed the per- 
pendicular BG, and theſe two lines be continued 
ill they meet at G, the Perpendicular line BG 
ſhall be the Tangent of the Arch BF, and the 
_ line CG fhall be the Secant of the ſame 

By theſe Definitions it is evident that LF is 
the fine of the Arch DF, and alfo the ſine of its 
Complement to a Semicircle, viz. of the Arch 
FBE. AIlſfoDH is the Tangent of the Arch DEF, 
or the Tangeng of the Complement of the Arch 
BF to a Quadrant, And CM is the Secant of the 
Arch DFor the Secant of the Complement of the 
Arch BF to a Quadrant. 

The ſides of all Plain Triangles are meaſured 
by ſome line of equal parts, as of Leagues, Miles, 
Poles, yards, Feet, Inches, Barley-Corns, or any 
of #her leſs meaſure. Thazla Fgare the 11, = 


7 &X = 


= 2. RF” 9 
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CH\K'Þ. v. 


To- peptnet Sexaperary' Miles amy E l 
\ 1 Miles ; 4pa.1 the contrary; "RN 


ſome Pxperimenits m1 ing the” qu 
tyof al rec in'+great Gireley 1 —_ the 
face-oft th or Sea,where it was Qemori 
'that 84, Engliflf mites anfwerel to 4 rgren 
*Bot atYea ten we peneratly allow porn: be & 
ded Into/66 $, -thercfore 69.448 din 
-ted'bybo;: the 4! ip $915 I qtentity 
a Sexagenary mile : Hence + follows hat to 
duce Sexagenary into true Engliſh miles 
muſt 
Multiply 1. 159 by the number of Sexagen 
miles, that product divided by 1000, the Qnories 
is the number of Engliſh miles required. 
And orthe ccntrary, -toreduce-Enghtth -1 
Sexagenary miles, You muſt 
Multiply the number of Engliſh miles by 10c 
gi Produt divided by 1.159 the Quotie 
nmber of Sexagenary miles containe 


wen Mo has 


PF the third Chapter i ve re yon ateunt 


F x an 


The Art Vf Navigation J1- 


EXAMPLE. 


In 234 Sexagenary miles, 1 demand how many 
nghſh miles. < 
» To” 59 

234 


re roo 
46 36 


2.3477 


os 206 37t 5e 
Thos, i it appe rs there, Fic "ſs xs Engliſh 
iles in 234 Sexagena 
But to reduce Engliſh into Sexagenary niiles, 
thus, » ey be requoger ſy had Þ ny Sex= 
genary mi es thereare in 734 Engl oe. 


O41 nm 23+; 
nai ha! 1008. 


i. : 


mY 156) 2 3909 Well 
as An. th. ene 
. mos > To dp 

Anſwer there are 1, ot F: _ Sexagehgry 'niles 
1 the number of En jjven. 

And thus it iseviden t all diltzgced found * 
y the Ship's motion at, : ,.. being computed. ac- 
vrding, to the Sexagenary Lyvidon of a, RF: 

leſſer than the 

Divers other things Nee dated fi the 

inciples in theſe two Chapters, which feb brevi- 

tomit to mention. 
CHAP, 
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CHAP. VL 
| l! The Detirine of Plain Triangles. 
E whole Art of Navigatien conſiſts | 
4 the application of Plain and Spherical Tri 
1 angles, For all queſtions in Sailing upon t 
'f _ and your hf = — - Plain 
| riangles : and all Geographical ans 
k mical <es are drawn from a Srin's j 


| | angle. 
"DEFINITIONS. fig. ta.” 


i 1. ACB, DCE, being two linesdrawn throug 

the Center C, are called Diameters. 

2. A Tight line drawn from the Center Ct 

11 the circumference of the Circle, is called the 

| midiameter or Radius of the Circle ; thus C 

| CB, CD, CE, are called Semidiameters, or Radji 
{d 3. An Arch is any part of the circur 

l of a Circle, thus FBI is cated an Arch. 

| A Chord is a Right-line drawn from one 

end of an Arch to the: other, thus FKI, is called 

the Chord of the Arch FBI, and alfo is the Che 

of the Arch FAI, the' Complement of the Arc 

FBI to a Circle, | wh 


PL. -- M03 Y---H-, 


Tir 
$. 
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cg. The right Sine of an Arch, is a right line 
Irawn perpendicularly from the term of that Arch 
pon Diameter : or whick is all one, the 
ht Sine of an Arch is 3 the Chord of twice 
Arch. Thus FB, Bt are two equal Arches. 

[ is the Chord of papirmed gor gs, rap FR 1 

\—187 thereof 'is called the Sine of the 

rch FB. 
But the ſine of an Arch lefs than a Semicircle, 
the ſine of the Complement of that Arch to a 
ſemicircle, and thus FK is not only the fine of 
ie Arch FB, bur alſo of its Complement to a Se- 
nicircle FDA. 

6. If from C the Center of a Circle, through 

the term or end of the Arch BF there be drawn 

infinite right line, as CFG, and from B the 
nd of the Diameter there be erected the per- 
pendicular BG, and theſe two lines be continued 
ill they meet at G, the Perpendicular line BG 
hall be the Tangent of the Arch BF, and the 
' line CG | be the Secant of the fame 
Arch, 

By theſe Definitions it is evident that LF is 
the fine of the Arch DF, and alſo the ſine of its 
Complement to a Semicircle, viz. of the Arch 
FBE. AIfODH is the Tangent of the Arch DF, 
or the Tangeng of the Complement of the Arch 
BF to a Quadrant. And CM is the Secant of the 
Arch DFor the Secant of rhe Complement of rhe 
Arch BF to a Quadrant. 

The ſides of all Plain Triangles are meaſured 
by fome line of equal parts, as of Leagues, Miles, 
Poles, yards, Feet, Inches, Barley-Corns, pu: 3/ 
Ather leſs meaſure. Thus wn Ho: the 11. you 


| 


T) 

! ol 
* 7 
: 
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the lines CD, CF make the Angle , or FT 
;or BLF. 
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line AC is called the Hypothenuſal, AB the Bak 
and BC the Perpendicular. : 

But AC in this Figure is made the Radius or 
midiameter of a Circle, and may be divided; 
to 10, 100. 1000, 10900, OT any other nu 
of equal parts conſiſting of an Unite with C 

hers ; then by definition the 5'h BCwill beth 
ine ot the Arch CD, and AB will be the ſine 
the Arch AE, and theſe two fines will contai 
ſame certain number of equal parts, which 
be meaſured by the fame Scale wherewith / 
was meaſured. Again, in Fig 12. ABis n 
the Radius or Semidiameter of a Circle,and mal 
be divided into ſome number of _ parts c 
ſiting of an Unite with Cyphers, then by defiant 
6. BC is the targent of the Arch BD, and 
the Secant thereof, and theſe two, viz. BC, AG 
muſt be meaſur'd by the ſame Scale wherewt 
AB the Radivs was meaſured. | 

7, An Angle is the inclination of two lir 
the one to the other, as in Fig. 11. the lines 
BA both meeting in one point A, make an A 
gle, and the point A where theſe twolines mee 
is called the angular point. 

Sometimes there are many lines drawn 
one angular point, as in Fig, 10. from the Cente 
C, there are drawn the lines CA,CD,CE,CE 
the ſeveral Angles proceeding from this point 
are diſtinguiſhed by three Letters, the midc 
moſt whereof denotes the angular point. 
the lines CA, CD make an Angle AD, or DCA 


| 


| , 
l 


and the. lines CF, CB, make the Angle FC 
8. 
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b Ifany two lines making an angle, (or 
one point) be. perpendicular wp each other, as 


o he two lines CA, CD, the,angle { ſo made is 
led a right angle, as ACD, which is always 
val to the fourth part of a Circle.or . th 00! 
9. An acute — hy ne leſs than. a right 

ple, as FCB, 

10. An obtuſe angle is always greater than a 
pht angle as ACF, or FCA. 
The __ of eycry Plain Triangle muſt . be 


aſured by a Circle deſcribed won the fe ang 


dint. Thus the Quadrant or ri 
tains 90*. co'. and when it is 5008 my. ma- 
7 degrees are ined in the Arch BF, the 
:ure of that angle is ſaid to be known. 

From the for ng definitions it isevident that , 
y one of the three tides of a _right-angled plain 


riangle may be a the Radius Qt a Circle, 
jd then the other ſides will either be both 
nes as in Fig, it. or the one a Tangent, and the 
her a Secant, as in Figure 12, an theſe Sines, 
angents or Cecants are calle Natural : from 
hich definitions, the Tables of Natural Sines, 
angents and Secants took their Original : by 
Ip whereof the Ancients. did expedite the {0- 
1on of all Plain Triangles. For when any one 
le of a right angled Plain Triangle is made the 
adius of a Circle, and it be known how many 
arts of that Radius are contained in the 0- 
er ſides, the ſolution of that Triangle is eaſily 
xyedited from 4. 6. Exclid. 
EXAMPLE 
In Figure 11. let the Radius AC contain 100200, 


ad let the angle CAB ( whoſe meaſure is the 
D 2 Arch 
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Areh CD. ) be 309. then ſhall the angle 7 
( whoſe meaſure is the Arch AE) contain 608, 0: 
but cheſe two fides AB, BC are Sines, by de - 
therefore in the Table of Natural Sines, find t ant 
Sine of ;0®, which1s 500-0, and alſo the fine 

629, oo. which is $6602, then it is evident th 
ſeeing CB is the Sine of the Arch CD, CB ik 
be 5opoo, and AB $6692, and thus the thn 
ſes of this Triangle are known in parts of y 
Radiys, then if the three ſides of this Tri Wy 
be meaſured by any other Scale ( different fre 

that whereof the Radins ACdid contain 10600 
the numbers or meaſures found by both theſe 
vera] Scales ſhall be proportional 4. 

Enclid. 

For let AC by any other Scale contain 
then if you deſire to find the length of the othe 
two ſides AB, BC, by the ſame Scale, Say mi 

If AC 100000 require AC 246, what ſhall K 
g5©cov require, Anſwer 123, BC 

10000 3— 246— $000 


; m=—_—_—_ --- AC BC 
Again, as AC 100000 — 246 =—86602 
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Thus it is evident that if AC 100% require 
C 246, then BC gocoo will require BC 127, 

by the ſame ry AB $6602, will te- 
ire AB 213. The ſameis to be underſt6od of 
angents and Sccants, 

And thus the buſineſs of Plain Triangles will 
pear plain and eake:and the ſolution x by 
ral Arithmetick, is performed by Mu 
plication and Diviſion. And becauſe the pru- 

of Multiplication and Diviſiont is very trou- 
zyme, and tedious, the rehoWned Napier, Ba- 
n of Marcbeſton, has invented cerw 
mical numbers , called Artificial Sines, Tan- 
nts, &c, which perform the buſineſs of Mul- 
llicatioa by Addiglon, and that 6f SubtraQtion, 
Diviſon. 
Thus I have explained the nature of the Men- 
ation of Plain Triangles, I ſhall now lay down 
e other neceſſary Precognita's , and then 


THEOREM 1. Fig. 14 
ary two right lines croſs owe the other, the eppoſire 


anigles ſhall be equal. 


Thus the two right lines AE, BD eroffing each 
hey in C, do make the angles ACD, BCE equal 
each other. 
Demonſtr. from C as a Center, ſtrike the Cjr- 
FGHI, then ſhall IFG, GHI be two equal $>- 
circles,by 1$ Def 1. Exclid. alſo FGH,FIG ſhall 
two Semicircles ; but all Semicircles having 
ſame Diameters, are equal to each other, 
| therefore theſe four are Semicircles mutually 
qual to” each other, D 3 Then 
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Then if from the Semicircle IFG, your 
away the Arch FG, there will re the 
IE; alſo if from the Semicircle FGH, you takes 
the Arch FG,there will remain the arch GH; the 
fore if from rwo equal Semicircles', IFG, K 
you take away the Arch FG, the two rema 
arches IF, GH fhall he equal to. each other: 
IF is the meaſure» of the angle ACD, and Gf 
the - meaſure of the angle BCE; therefore 
rm cart ery In like manner i«t ma 
demonſtrated that the angle ACB, is equal 
angle DCE. WS by 


ye 


" 


THEOREM 2. Fig 15, 
| | 


igh line fall upon two Parallels, it makes. 
the alternate Angles equal each ro other." 


Thus if the right line FH be drawn croſs 
parallels AB, CD, the angles FEB, EGD ſhall 
cqual *each to other, [40 
- Demonſtr. Seeing that by Hypotheſis the li 
AB, CD are parallel to each other, and that F 
is a right line croſſing ABinE, and CD ia( 
there can be- no reaſon in Nature why it ſhc 
mcline more to the one, than-it doth to the © 
and” if it hath not a greater inclination 10 
one than it. bath- to rthe- other, then muſt 
alternate Angles FEB, EGD be £qual. l 


if ar 


E 
| 
! 
r 
A 


l 


þ 
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THEOREM 3. Fig. rs, 16. 


ve three angles of any Plain Triangle, are equal to 
two Right Angles. 


N Fig. 15. from E let fall the Perpend EI, fo 
ſhall GEI be a right angled Triangle : then b 
def. 8. the angle EIG is a right angle, as alſo. 
the angle AEI, and this right angle AElI is by 
e line FH divided into two acute angles AEG 
EI, but by Theorem 1. the angle AEG is equal 
d the angle EGI, therefore the . two. acute 
ng es EG] & GEL are equal to a right angle, 
d the angle EIG .is right, therefore the three 
gles of a right angled Plain Triangle are equal 
d two right. . 
Hence it is evident,” that if one acute angle in 
right angled Triangle! be givenz if you ſub- 
att this acute angle. from 909, the remainer 

ll be the other acute angle. 


F'IG, 16. 


The three angles ofan Oblique Plain Triangle 
e equal to two right. 

The lines EG, HK are- parallel to each other 
rrefore by Theor,.2.; the angle EAB, is equal 
d the angle ABC : alſo the angle GAC is equal 
d the angle ACB, but the angle EAB is mea- 
red by the Arch DF, the angle GAC is mea- 
red by the arch IK, and the angle BAC is mea- 
red by the arch FK, and theſe three archesare 


Wal to 4 Semicircle, therefore the three angles 
D 4 of 
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of any oblique Triangle are equal to a Semich- 
cle or two right angles. 

Hence if inany oblique plain Triangle, the 
be any two of its angles given, the ſum of 
two given angles ſubtrafted from a Semicirc 
or -1809. the remainer 15 the third angle. 


AXIOM 1, 


In all right-angled Plain Triangles, any of the 
fides may made whe Rates of a Civele, 
the —_—_ will be as Sines, Tangents or $ 
Ciants. what proportion the fide put as R 


har uno Radius ;, the ſame proportion bath th 
other fides ro the Sines, Tangents or Secents of 
oppoſite angies by them repreſcmed. 


N Fig. 1 1.the Hypothenuſal AC is made Radi 
and therefore 


the anglo at C, and the perpendicular BCh 
ot the angle at C, a icular BCt 
{ine of theanglcat A. Then let us ſuppoſe he 
length of the Hypothenuſal to' be ary number 
Yards, Feet, Inches, &c. and the quantity of the 
angle at A to he known, and let it be require 
to find the length of the Perpend. BC in Yard 
Feet or Inches, Cc. 

In the Solution of Triangles we muſt ne 
have three parts given to find a fourth, and 
parts given , muſt either be two ſides and _—k 
gle; or the three angles and one fide: pre 
the __ ſides. | 

1. If we bave given in a right angl'd Triangle 
the Hypothenuſal AC, and the Angle at At 
find the Perpendicular BC, and that the 708 


d 
5, 
yp 
ſe 
e 
D 
| 
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thenuſal be made Radins : here before we can 
rightly underſtand how to frame a Canon or pro- 
portion between theſe three given terms, and 
the fourth required, we mult conlider the nature 
of theſe three given parts, as,. whether they 
be angles or ſides; but we find in this caſe, thar 
the Hypothenuſal is a double term, age x ct 
ſents a at, M being a line -— Dy 
number of known party, as Miles, Feer, 
Inches, &e, and it alſo repreſents an as 
being the Radius of a Circle, and | 
the right angle at B, and ſo muſt in ſome 
nutaber of known parts, conſiſting of 1 and 
Cyphers, and the third term is an Seeing 
then we have two terms of one kind, vis. 
arigular, we wiuſt begjn with that angular term 
which relates to the fide given, and then the 
Proportion will be as Radius AC is to the Hypo- 
thenuſal AC. $o is BCthe fine of the angle at 


A, to the Popaaotr BY | 
Again, ——_— the ſame parts to be given 
and required as afore, and that the Baſe AB in 
Fig. 12, be made Radins of a Circle, then 
from Def. y. it is evident that BC js the Tan- 
ent of the angle at A, ad AGiha Secant of 
ſame anfile ; therefore the angle at A is- a 
double term, having relation both to the ſide gi- 
ven AC, to the ſide required BC, and mult 
On Be hg As Secant of the A, wwz. 
AC, is to, Hypothenufal AC, & is ent of 
the 09 A, viz, BG to the peep icular 


Laſtly, 
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of any oblique Triangle are equal to a Semich 
cle or two right angles. 

Hence if inany oblique plain Triangle, the 
be any two of its angles given, the ſum of the 
two given angles ſubtrafted from a Semicirc 
or 1809. the remainer 15 the third angle. 


AXIOM 1, 


Jn all right-angled Plain Triangles of tbe 

"' des ney te made che Lain of 2 bobs 
the other ſides will be as Sines, T arngents or $ 
cunts. And what proportion the fide put as R 


bath unto Radius ;, the ſame proportion hath ti 
otber fides ro the Sines, T angents or Secants of. jt 
oppoſite angles by them rpryſewt | 


N Fig.11.the Hypothenuſal AC is made Radi 
and therefore 


. + pho AB ſhall oy 
of the angle at C, and the perpendicular BCy 
ſine of theanglcat A. Then let us fi the 
length of the Hypothenuſal to' be any number « 
Yards, Feet, Inches, &c. and the quantity of the 
angle at A to be known, and let it be required 
to find the length of the Perpend. BC in 

Feet or Inches, Cc. 

In the Solution of Triangles we muſt plag 
have three parts given to find a fonrth; and 
parts given muſt either be two ſides and yan + 
gle; or the three angles and one fide: pre 
the _ ſides. | 

i. If we have given in a right angld Triangle 
the Hypothe AC, and the Angle at Aw 
find the Perpendiculat BC, ad re EE 


- 


STS RT Ra 
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ven 

te pe SEE CG rn, We 

the Hy is a dou it 

ſentsa fide ; as being a line = L gages 

number of known party, as Miles, Yards, Feet, 
an 


Inches, &ec, and it alſo repreſents 
__ the Radius of a Circle, and ſubc 


the right angle at B, and fo muſt ds oy 


number of known $, 


Cyphers, and the third term ru age Stn 
_ ave tre foes < rad viz. 

arigular, we begin w angular term 
which relates to the fide given, and then the 
Proportion will be as Radius AC is to the Hypo- 
thenuſal AC. $0 is A ſine of the angle at 


A, to the Ppoaenir BY, 

Again, ſu _ e the ſame 
and requir cod ns 6 art, 20 
Fig, 12, Radins of a Circle, thea 
ſi Bet 1 es evident that BC j 

nt 

ſame anfile ; 

double having relation both to the A 
ven AC, to the ſide required BC, and muſt 
= be viz. As Secant a of the A, 0%. 


ſo is * of 
he 6 A Ie i _ 


"ry 


Laſtly, 
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, If the fame parts be given and 
red, Coy inſtead of Ve aighe at A, you uſejits 
Complement tv a Quadrant, viz. the angle C 
then-CA will be the Secant of the angle at a 
CB the Radits of a Circle, therefore the propor. 
tion will -be, as CA the Secant of the angle at 
is in proportion to CA the Hypothenufal, fo k 
CB the Radius of the Circle to CB the Perpendi- 
cular required, 

And By gn} your terms into this. order 
ſo that the firſt and third may be of one ki 
you may eaffly diſcover the true Canon for re- 
ſolving afiy right-angled plain Triangle, as ſhall 
more largely appear in the following Cafes, And 
from this Ground may be drawn 24 ſeveral vati- 
eties or proportions, by ning each ſide* of the 
right-angled Triangle the Radivs of a Circle, 


ANNOTATION..,” 


r. If the, Av one be made Radius, and 
there be given the Baſe and Hypothenuſal-to find 
the angle at E, we have only two parts given, 
from whefhce no Canon can be drawn, Hecauſe, 4 
| noted before, three parts muſt always be 
given. 0 
2. *The ſamething will bagpen if che Perpend, 
and Hypothenuſal be given to had the anple at A, 
when the Baſe is made the Radins of a Circle. | 
3. The ſame is tv be underſtood when we 
have the Baſe and Perpendicular given to find the 
angle at A or C, making the Hypothenulal 
Radius, | F 
A 
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All right-angled plain [Triangles are uſually 
ranged under ſeven T Caſes : whereof thoſe 
in which a fide is required, viz. three, "may be 
found by a Triple Proportion, according as each 
yde is made the Radius of a Circle : and thoſe in 
which an angle is ' required, may be found by a 
Double Proportion, 


AXIOM 2. fig. 19. 


In all Plam Triangles the ſides are proportional to tbe 
- Sines of their oppoſite Angles. 


Demonſt. Bout the Triangle ABC deſcribe a 
| X Circle,as BDAFCH fromthe Cen+ 
ter O, then the prickt lines AO, BO, |EO : 


it is evident from Def. 4. that the' ſide AB is the 
Chord of the :arch BDA :' AC is the Chord of 
the arch AFC; and BC is the Chord of the” arch 
CHB. Fronv 20, 4. Exc. it is evident that the an- 
gle BOC\is double to the angle BAC, then' if 
biſeft the arch BHC, by the line OH, this line 
ſhall biſet BC in I, and the arch BH ſhall be e- 
qual to the angle BAC, but.Bl by Def. 5. is the 
vine of the” arch BH, and c ently the Sine 
of the BAC, therefore the Sine of the an- 
gle at A, is equal to 4 the ſubtending ſide BC. 

In like manner it may be demonſtrated, tht * 
the ſide AB is | to the Sine of the angle at C, 
and that 3the fide AC is equal to the Sine of- the 
angle at B; hence it follows,that what proportion 
the 3 of any.magnitude bears to that whole mag- 
nicyde, the! ſame praportion doth: the "of any 


other 
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other magnitude beir to that whole magnitnde, 
Therefore 
As the fine of the angle at A ( which is 4 the 
fide BC) is in proportion to the tide BC: y 
So is the ſine of the angle at B ( whictr is the 
fide AC) to the ſubtending fide AC. 


AXIOM 3. Fig. 18. 


In all plain Tr 1angles,, as the Sam of the two ſides cons 
taining the Angle given, is in rion to their 
difſtrence : So ts the Tangent of the |, Sum of the 
rwo unknown Angles, to the Tangent of * they 


afference. 


the d er 
angle DBC, is ro t 

angles anc, ACB. But 

the Triangle DEC is Moſfceles - if therefore from 
E you draw BI perpetnicular to DC, it will bi- 
ſe& not only the,gngle: NBC, but” the fide DC 
in I: theyefore @e argle DBI, or IBC ſhall be 
cqual to +balf the Sum of the two unknown an- 
gles; wiz. BAC, ACE, and bectuſe EBC is tyual 
to ACB, therefore the angle EBI ſhall be cqual 
to half the difference of the two anknown am 
gles : then becauſe the Trin DAC, DFG 
are like by reaſon of the $s AC, FG, there- 
fore by 4.6. Emc. their ſides ſhall be-properuo- 
nal. But ADis ata as k 
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AB, and BC, and DF is the diff. of theſe two 
ſides, therefore, as the ſum of the two fides DA. 
is to their difference DF. 

So is the line DC, to the line DG, but if you 
make BI Radius, and IH equal to IE, then DC 
is the Tangent of the rwo unknown angles, and 
DG the Tangent of their difference equal to 
HE. 

Again, if you draw FM parallel to IA, the 
Triangles DFM, DAI ſhall be like, and by 4. 6. 
Exc. their ſides ſhall be rtional. Then it 
is evident that DI (being * of DC) is the Tan- 
gent wt i v., Som of A -d _—_— yo 
zl is equal to HI angent 
, their difference, therefore, as DA isto DF, 
ſo is DI ro, DM, that is, 

As the ſum of the two given ſides, viz. DA. 

ls in prepares to their difference DF. 

So is the Tangent of rhe | Sum of the two un- 
known angles, viz. DI. 

To the Tangent. of half. their difference DM, 
equal ro HI, or IE. Thea if you add the Tan- 

ent IE to the Tangent 'DI, it makes DE the 
angent of the angle DBE, equal to the angle 
mon Ya if you ſpbtrat the T IE from 
the Tangent IC, it leaves EC the Tangent of 


the angle EBC, equal to the angle ACB. 


AXIOM 
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AXIOM 4. . Fig. 19. 


In all Plain Triangles where there arc given, al the 
three Angles to find the three ſides, As the wi 
Baſe of the given Triangle is to the Sum of the 
othey two ſide:. So is the difference of- theſe tw 
ſides, to the alternate Baſe. 


E T DBC bea Triangle given, whoſe three 
Is ſides are ſuppoſed to be known, and let 
DE the ſhorteſt fide be the Radius of a Circle, 
whoſe Circumference ſhall cut the line DC inF: 
continue the line CB to the circumference at A, 
and draw the lines AFand DH, and the perpend. 
BG, then ſhall AC be the Sum of the two ſides 
RC, and BD, and CH ſhall be the difference 
of theſe two ſides; Laſtly, CF ſhall be the al- 
rernate Baſe, I ſay, | 
The Triangles GHD, CFA are equlaoglcd 
becauſe of the angle C, which is common t9 
the Triangles; and therefore the ſides of theſe 
two Triangles ſhall be proportional ; thereforeit 
follows, by Cor. 2. 36. 3. Excl. thatithe Re 
angle of CA, CH ſhall be equal tothe ReQtangle 
of CD, CF. Bt equal Reftangles have their 
ſides proportional by 16. 6. Therefore as the 
true Baſe CD. 

Is to CA the fum of the other two ſides A®, 
BC.. So-is the difference of theſe two ſides CH, 
to the alternate Paſe CF. Subtra&t CF from 

, the remainer is DF; from B let fall the 

expend. BG, which ſhall biſe& DF in G, ſo have 
you 
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you reſolved the oblique Triangle | CD into two 
right-angled Triangles BDG, BCG, in either of 
hich we have the Hypathenuſals and Baſes given 
to find rhe angles. 

| might have demonſtrated theſe Axioms ac- 
ording to the methods- fed by the late Reve- 
end Dr. O»ghtred, and Dr. Ward, the latter of 

hich has comprized them in a very few words; 
but becauſe I have calculated this piece accor- 
ling to the Capacity of our ordigary .Seamen, 

ho are not generally qualiffd to receive ſpecu- 
lations ſo nice, I choſe this preſent method of 
Expreſſion to render the fundamentals of Trigo- 
nometry more perſpicuous and intelligible. 


CASE T1 Fig. 29. 


The baſe and angle*at the baſe given tv find 
he Perpendicular. | 

In the right-angled plain Triangle ABC, let 
he baſe AB be 94 parts, and the angle at A 
a8", 00" I demand the Perpendicular BC. 


GEOMETRICALLY. 


Draw the line AB, upon -which ſer the baſe 94 

taken - from the line of equal 7" "yp Ato 
B, and upon B ere the Perpend. BC. 

From A with the Chord of 605. oo ſtrike the 
arch DE, and ft the angle given, viz. 382.. 00' 

om Dro E, draw the line AE, which continue 
o cut the Perpend. BC inC, ſo ſhall BC be the 
ide regtload, which racafured upon the fame 
ine Of equal parts, gives 74 parts - 10G 
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LOGARITMICALLY. 


Making AC Radius, then by Axiom 1. fay. 

As ſine of the angle at C 529. 00'. —— g8s 
Is to the baſc AB | parts —-— ———1C 
So is fine of the angle at A $389, 09',— gt 


1176 
To the ſide BC 74 parts — ——186 
Making AB Raduus. 


As the Radius ſine of 996% 00” ——— 100000 
Is to the baſe AB 94 parts oi 1973! 
So is tangent of the angle A 38% 09— g8g2b 


To the Perpendic. or fitle BC 74 —— —18659 


— — 


Making BC Radius. 
As the tangent of the angle C 52%. 00'—10107! 
| Is to the baſe AB gy parts - -- — 1973 
So is Radius fine of go, g#——— ——— 1000% 


To the Perpendic. BG 74 parts ——— 1*65 


— — 


CASE 2. Fig. 20. 
The baſe andangles given 40 find the H 
he fal. 
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In the right-angled plain Triangles ABC, let 
he Baſe AB be 94 parts, and the angleat A 38® 
o', I demand the benuſal AC. 

The Geometrical ProtraQtion of this Triangle 
s the ſaine, as in Caſe 1, 


LOGARITHMICALLY, 


Making AC Radius. 
As Sine of the angle C'523*. 00', -—-— g89653 
Is to the Baſe AB g4 parts - — 197312 


So is Radius Sine of go*. 00 — 1 COOOOO 


A ——_ 
hmm 


0 the Hypþothenuſal AC 11g. z parts 207659 


Making AB Radius. 
As the Radius Sine of ,90%: 007, — 1002000 
[5 to the Baſe AB 94 parts — 197312 
So 13 the Secant of the angle A 3592, 00'. 1010346 


To the Hypothenuſal AC 119. 3 — 


Making BC Radius. 
As the Tangent of the angle T 52. Cv. 101071 g 
ls to the Baſe AB 94 parts — 197312 
S0 15 the Secant of the angle C 52. 09.- -1021065 


L——C—_——_————— 


To the Hypothenuſal AC't19, 3 ——— 2c5658 


— - - 


E Caſc 
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CASE 3}. Fig. 3 
The angles and Hypothenuſal giveri to find the Baſe. 


Inthe Triangle ABC let the angle at A be 5Þ. 
co' and the —— AC 119. 3 parts. I & 
mand the Baſe AB, 


GEOMETRICALLY. 


Draw the line AB, and from A with the Chord 
of 602. 60”. ſtrike the arch DE, from the ſame 
line of Chords, take the, angle at A 359.00: 
which fet from D to E, and draw the AE i 
length : alſo from the line of equal parts take 
119. 3 parts, which apply from A to C, bile 
ACin F: from F with the diſtance FA croſs the 
infinite line AB in B. Laſtly draw BC, ſo ſhall 
AB be the Baſe required, which meaſured vpn 
the fame line of equal parts will be 94 for the 
length thereof required. 


LOGARITHMICALLY. 
Making AC Radius. 


As the Radius _ Sine 90?. 00/.—— 1 000008 
uſa 


Is to the Hypothenuſal AC 119, z3— 207658 
So is the Sine of the angle C 52. 09.— 9g89653 


To the Bile AB 94 parts 
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Making AB Radius. 


As Secant angle A 38®. 00. —— —1010346 
Is ts the Hypothenuſal AC 19. z parts 2:7658 
> is Radius AB, Sine 90®. 00'. --—— 1090000 


a 


To the Baſe AB 94 parts _ 197312 


—— 


Making BC Radius. 
As Secant of the angle C 529. 00! —102106x 
ls to the Hypothenuſal AC 119. 3 parts 205658 
So is the Tangent of the angle C 529. 00, 1010719 


—  _— 


artery 


—— ,, __ 


197312 


— 


To the Baſe AB 9g4 parts — 


” 


CASE 4 Fig. 20 
The Baſe and Perpendicular groen to fard an Angle, 


In the Triangle ABC, let the Baſe AB be 94 
parts, the Perpendicular BC 74 parts. / demazid 0 
«cate Angles A and C. 


GEOMETRICALLY. 


_ ny tho line AB, and fromthe line of equa! 
9%, which ſet from A to B: upon! 
tre the Perpendicular BE BC, and from. the 1s 


74, which cagy from B twG; \W- 
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AC, and from A with the Chord of 629, co ſtrike 
the Arch DE,w hich bcing applyed to the ſame lin: 
of Chords, will give 32®. 09'. for the meaſir: 
of the angle at A. Laſtly, from C with the 
Chord of 6 -*. ſtrike the Arch FG, which applied 
to the ſawe line will give 52®, 09', for the mex 
| ſore of the angle C. 
| In the 3 Annotation of Axiom 1. it is evident 
| that the Hypothenuſal cannot be made Radius. 


1} Making the Baſe Radius. a\ 


As the Baſe AB 94 patts ——19931! 
Is to Radius AB Sine of 909, 0 ! —— 1000.00 
So is the Perpendicular BC 7, parts =— 186593 


—_ 


To Tangent of the angle at A 389. oo 989281 


Mak+w* the Perpendicular Radius, 


As the Perpendicular BC 74 parts — 186593 
Is tro Radins BC Sine of £59, ©... 1 000000 
So is the Baſe AB 9g, parts = =} 


'To Tangent of the angleat C 529, 00.— 1010719 


CASE $5. Fig. 26. 


The Baſe and ae AB. given 16 find the Angles. 
in ms rianzle ABC, let the Baſe AB" de 
parts,” the Hypdthenufal AC''T19. , ; Parts. | 
demand the Anglts A and C. '' - wy 
G 
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GEOMETRICALLY. 


Draw AB, and from the line of equal parts 
ke 94, Which ſet from A to B, upon B erect the 
erpend. BC. and from the ſune equal parts take 
19. 3. with which ſet one foot in A and with 
e other croſs the Perpendicular BC in C. Laſtly, 
aw the line AC, and from A ant C deſcribe the 
hord of 607, cc. which ſhall give the meaſure 
the quantity of the angles A and C as 1n Caſe. 4. 


LOGARIT HMICALLY, 
Making A C Radius. 


As the ————_— AC 119. 3 parts 377658 


0 Radius AC Sine of 929, 00. --—— 1c0X00 
is the Baſe AB 94 parts 197312 


—_— -—— 


d the Sine of the angle at C 52%. 59%. g89654 
— 


Making A B Radius, 


\s the Baſe AB 94 parts — — 
o Radius AB Sine of go”, oo. 100000 
is the Hypothenuſal AC 119. 39—— 209658 


Secant of the angle at A 38». os”. 1010 345 
IT] 
y Annotat. 1. Axiom, 1, the Pcrpendicular 
ot be made Radius, if the angle at C be im- 
ately required, 

E 3 
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CASE 6. Fig. 20. 


The Baſe and Perpendicular given to find the Hy 


P- { kenu al , 


In the Triangle ABC, let the Baſe AB be gy, 


the Perpendicular AB 74. I demand the Hypuby- 
miſal AC. 


GEOMETRICALLY, 


Draw AB and BC at right-angles to each other 
and from the line of equal parts take the Bak 
94, which ſet from Bto A, and the Perpendicu 
74, from B to C, draw the line A C, whial! 
meaſured upon the ſame line of equal parts 


give 119. 3 forthe length of the Hypothem 
required. 


LOGARIT HMICALLY. 


By Caſe 4, find cither of the acute angles, 
the angle at A. 


Making the baſe Radius. 


As the baſe AB 94 parts — -— — 1973/85 
is to Radius AB Sine of 909%. 00, — 1030 
So is the Perpend. BC 74 parts ——— 1698 


To Tangent of the angle A 3. 00'. =— 


; 
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Making the Hypoth. Radius. 


As Sine of the angle A 389. oo. —— 9759934 
s to the Perpend. BC 74 parts ——— 1$6593 
62 is Radius AC Sine 909, 0y',——— 1 000-09 


— 


ſo the Hypothenuſal AC 119. 3 parts 207659 


CASE 49. Fig. 20. 


The Baſe and Hyporhemuſal gives to find the 
Perpendicular. 


In the _ angled Plain Triangle ABC let 
he baſe AB be 94 parts, and the Hy fal 
C 119. 3 parts. I demand the BC. 


GEOMETRICALLY. 


This Triangle is to be laid down or protrat- 
1 as in Caſe 5. 


LOGARITHMICALLY. 


To reſolve this Triangle by the Canon, there is 

tired a double proportion, for firft, by Caſe 
5- you maſt find one of the acute angles, and 
ben by Caſe 1f. the Perpendicular : but the 
ame oy byes readily be effected. 

Add the Baſe and - —___ ether, and 
id the Logarithme of their Sum ; alſo Sabrra®t 
Baſe from the Hypothenuſal,and find the Lo- 

E 4 garithm 
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garithm of their difference or remainer,add the 

two Logarithms together, + the Sum there 

ſhall be the Logarithm of the Perpendic, 
AC 119. 3 Logarith, 213\ 3. — 232 
AB 9g4 0 Logarith. 25.3. -- 14031 


Sum 213. 3 Sumof the Logarith, 375319 


—_—__ 


— - — 


Differ. 25. 3 1 Sum 74 Perp.— — 1865; 


Or in natural numbers by 47. 1. Eacl. 

From the Square of the Hypoth. — 1 4232. 
Subtratt the Square of the Baſe —— $836. 

Then out of theremainer.-— 5396. 4 
extradt the ſquare root, ' which is 74 almoſt 
the length of the Perpendicular. 

If the Baſe and Perpendicular be given to! 
the Hypothenuſal, then by 47. 1.To the ſquare 
the Baſe, add the ſquare of the Perpendiculat 
and the ſquare root of that Sum ſhall be the lengt 
of the Hypothenuſal. | 


Oblique Triangles. 
CASE nf. Fig. 21. 


I'm2 Sides with an Angle oppoſite to one of them, 
find #5 other Angles and the third Side. 


[n the Oblique-angled Plain Triangle ABC 
'the Angle at A be 342; -co',' the Side AB 76. 4 
the Side BC 89, I demand the angles at Band 
ind the Side AC, F 21 '* 


GEC 
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GEOMETRICALLY. 


Draw the line AC. from A with the Chord of 

2*, 00. ſtrike the arch DE. and from the ſame 
:hords take the angle at A, which apply from D 
0 E. draw the line AE. then from the Equal 
parts take 56 which apply from AtoB. alſo 
trom the Came line take $9. with which diſtance 
et one foot in B. and croſs the line AC in C, 
laſtly draw the line BC. and upon the angular 
points B and C deſcribe two arches taking their 
Radii from the Chord of 609. fo ſhall FG 280, 31" 
be the meaſure of the angle C. and HI 1179. 29 
the meaſnre of the angle B. and AC meaſured 
upon the line of Equal parts will be 141. for the 
length thereof, 


LOGARIT HMICALLY, by Axiam 2, 


As the Side BC $9 parts 194939 
|sto the Sine of the angle A 34%. 09'— 974750 
S015 the Side AB 576 parts 188051 


1162831 


L_—_  — — - 


to the Sine of the gngle at C 252. 31' —967892 


Then by Theor. 3. addthe angles A and C 
together, their Sum will be 629. 31* which Sum 
ſubtratted from 1807. the remainer 1179; 29 
1s the angle at B. 


. To 
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nd 
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To kndthe Side AC. 


As Sine of the angle at A 34% co\-—gqz 
Is to the oppolite Side BC 8g parts —— 19499 
So is Sincangle B 11727, 29", or 629. 31' ygg 

12 


to the Side AC 141 parts — ———21 


CASE 2. Fig, 22. 


Two Sides with their cont ained Angle given to find 
ether Angles and third Side. $ 


In the Oblique Triangle ABC let the Side AL 
be 141 parts, and the Angle A 34%. 00' 
the Side AB 96 parts. I demand the Ang 
B.C. ard the Side BC. 


GEOMETRICALLY. 


Draw the line AC from A with the Chord « 
609, oof ſtrike the Arch HI, upon which 
349, oY fromHto]: draw the line AIB: ant 
from the line of .cqual parts take 96s which' 
from A to Band 141 of the fame, from A to C 
| thendrawBC. and with the Chord of 60», fron 
B and C ſtrike the Arches KL. MN, which 
ing meaſured upon the ſame line of Chords wil 
give the Quantity of the two required Angles 
via. C. 289* 35/, and B 1159. 25). alſo BC apply 
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o the line of Equal parts will give $9-for the 
gth thereof. 


OGARITHMICALLY by Axiom 3. 


Add the two Sides AC 141. and AB 56 to- 

er, their Samis 217 : alſo ſubtrat AB 56, 
>m AC 141. the difference or remainer is 65. 

2 SubtraCt the given Angle A 34®. from 1809. 
y by Theor. 3. the remainer is 146*. o& 
hich is called the Sum of the two unknown 
agles : and 739. oo! is the + Sum thereof. Then 
"3; theSum of the two Sides AB.AC.21 7.233645 
to their difference 654 — — --—— — 1$1291 
> is the tang.v Sum of the unkno.ang. 73.105 1466 


1232757 

otang,+ the diff. of the ankno. Ang.44® 25-9991; 2 

hich * difference added to the i Sam of the 

twounknown Angles 943%. 00% makes r19®. 25' 

for the Angleat B.and Subtracted from this } Sum, 

the remainer is the leſſer Angle, or Angle at C. 
289, 35'. then to find the Side BC, fay, 

As the Sine of the Angle at C 285. 35' 967982 

Is to the oppoſite Side AB 46 parts ——1 $8081 

© is the Sine of the Angle at A 34.00 —974750 


1162831 


to the Side oppoſite BC 3g — parts — 194849 


CASE 
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CASE $2. Fig. 2210; 
The three Sides given to find the three Angler, 


In the Oblique-angled Plain Triangle ABC, | 
the Baſe AC be 141. the Side AB 76. and th 
Side BC 8g. 1 demand the angles A. B. C. 


GEOMETRICALLY. 

Draw the line AC. and from the line of ec 
parts take 141 which ſet from Ato C: allo fre 
the ſame line take 76, with which ſetting « 
foot in A. ſtrike the archB. and with $9 ( 
from the ſame line of equal parts ) fet one font 
in C, and croſs the archB jn B. then ,draw the 
lines AB. BC. and upon each angular | ſri 
the Arches HI. KL. MN. as in the Figure. 

That done continue the Side BC ro D. and 
from B. ( with the diſtance BA ) ſtrike the arc 
DAE, to cut ACin F;, and DCim' E: fo hal 
CD be equal to the Sum oof the two given Sides 
AB. BC. and CE. ſhall 'be their difference ; alſo 
CF ſhall, be the Alternate Baſe : Laſtly from B 
Ict fall the nd. BG, which ſhall always fall 
in the middle of AF. thea to find the alternate 
Baſe CF, ſay by Ax. 4. 

As the true Baſe AC 141 — 214921 
Is to Sum of the 2 ſides AB,BC,viz.CD 165,221748 
$0 is the diff. of theſe two Sides CE 14 111394 


— — 


333142 


— 


tothe alternate Baſe CF 15,2 —— 11822 


mm_—_—_— 


Sub» 


S288 


SE = 
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ubtrat CF 15. 2 from AC 141. the remainer 
ll be AF 125. $. but AG is the half of AF or 
9. there ore if to GF ( equal to AF ) 62. 9, 
uadd CF 15, 2. the Sum will be 78, -1 al 
GC. And thus the Oblique Triangle ABE is 
aced into two right-angled. Triangles, wiz. 
B. CGB. in either of which we have the 
e and Hypothenuſal given, to find the angles, 
ich may be done by Caſe 5. making AC Ra- 


Is 

s the Hypoth. AB 76 - 188281 
0 Radius AB. Sine of go - 00 - —— 1000990 
is the Baſe AB 62-g parts —— —= — 179865 


Sine of the angle ABG 552. 51. ——g91784 


ich ſubtrafted from 999.207, by Theor. 3.leaves 
. og for the angleat A. Again 

the Hypothenuſal CB 8g - ———1 94849 
to Radius Sine of 929, 0g -—— 10000. © 
is the Baſe CG 78. 1 — _ 1£9265 


Sine of the angle CBG 619, 34' —— 994416 


_— —— 


ich ſubtraſte4 from 902, leaves the angle 
U 289, 26', | _ 

nd for the clearer underſtanding of theſe 
eral Proportions, grounded upon nope of al 


Axioms , I have here added a Synopſis of all 
common Proportions both for right angled 
| oblique-angled Triangles. 
here note, that S. ſignifics Sine of any an- 
t. the Tangent of any angle, Sec. the Secant 


ay angle, R. Radius. 
: ; propor 
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: ; proportional. + more, or to be « 
A. the angle A. — leſs, or to be ful 
B, the angle B. 

A.C. the angles A and C. Ge. 

AB. AC. — _ enare Sen 
point between , ſignifies the Side AB. 
Side Acc. Z the Sum, X the difference. 
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Proportions for all Right-angled Plain Triangles. 


"Rem. Proportions. Fig. 22. 

AC. 7 $i oot 0 AC. 

ESC A8B::S &4 BG 
AB: 20a 4a i __ 
AB::t, A. BC. 

whe AB:: Sec, C. AC. 

FRLERC AB:: 6. BC. 

AGK Av: ; 

A.CAC. | AG: : 


C. AB. 


kf AC It, a: $42: 
£2c-| a » A. BC 
GR. }AC BC:; 

RC. | AB IR, BC:: 
AC. KR. 
Trl 


Iz, 
aciet (43.8: AC *ec. A. 


C AC A :: 


— — 


EL alac.n 


icHe | C |BC.:: 
Tae | 6 ſon. n: vc tg A. 


"=D © [ce R::rAB.g GG 
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The Proportions for all oblique Plain Triangles, 
theſe following, Fig. 23. 


4 k-24.. 


Riven "Reow Promrriom. Axiom 2. 


4.0 th LUjbUS,A:. AB.>5,C. the LA 
| | Subtratted from 280®, Xish 
RC. A CS,A BC:: $S RAC. 


A B. pry ILTT : 6C. $S, A. the Z, 


Subrrafted from 18%. Xs k 
ACIS.C. AB::S.R. AC. 


AC Aja 5, B;: BU 1, As the ©, 
Subrrated from 184® X is C 
ABUUR AG: SCAR 


wn S, & aA Bt 

[3. C. A B:: 

S, A. BC:: 
RC:: 


—_—_— 
a SB. AC:: 


d 

"Axiom 3: Fig. 2. p 
[CE TAEFACAC—AB : : 
ti 

ri 


mw wr of = © 


| Ya "GC |8.C.AB::% A.BC 


BG, A. FCAFEE CA - CB: : t,b-4A4 

CA AR. |S. A. BO::S C. AB, 

\ B. I bA :: TATCHA 
Be” AC. |S, A-BC::S.B.AG =. 


Axiom 4 Fig. 22. 


Au buy AG::; bUY—Ab Wo 
char i 1s 


| | Preperarion. _ : CE CF.thus CF being & 
AG-- FC==3 AG.& AG A-FC=6 

"TAaCKAEECTA IEF :: A5.S, AbG. Compt. 4 

| | BC. Riz: GC. $, CBI. Gragagy 


-- — 
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| have now paſſed over the Geometrical and 
Logarithmical Solution of all Plain I 
the ſeveral Caſes. IT ſhall here give two or 
Trigonometrical Problems, with ication' of 
ſome Caſes of Trigonometry tothe buſineſs rof 


Navization 


j : 


PROB. rt. Fig, A 

Having one Side of aright-argled Plain, Tri- 
angle, and the Sum of the other two fides given, 
to find the angles and the other two ſides. | 

In the right-angled Plain Triangle ABC.let there 
be given AB 84 parts, and the fum of AD. and 
BD 178 parts, I demand them ſeverally, and - the 
anglesat A and D. 


GEOMETRICAULULY: 


IL 
Draw AB. ſet '84 equal parts 'from A ts B. 
draw BC nd.”to AB. and ſet hen 97 
parts from B to C. then draw 'AC. 'A 
with any diſtance greater than 5 AC; fſtrike'the 
arch EF, and from C with the / lame'extent croſs 
the arch EF. in E/ and F. then drawthe line EF 
to cut BC in D. laſtly'draw the'line AD. fhall 
=—_ equal to DC. and AD+BD ſhall be equal 
t0BC | | 


LOGARITHMICALLY., © 


AS AB—— — $4. pts. —192428 
Is to Radius -— —— 999. OO — 1020000 
Sois BC— a 178 pts— —225042 

| oY 4 
F to 
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to Tangent angle BAC 64. 44 — -— 16 
which by Theorem 3. ſubtracted from gy, 
the remainder will be BCA 2452. 16; .. 
'the Triangle AD.C, the Sides AD, DC 
ual, therefore the angles DAC. DCA are equ 
btrat DAC from B AC ,the remainer w 
BAD +99. 28', which ſabtracted from goy. 
remainer will he $09. 32* from the angle 'A[ 
As Sine of the angle ADB $09. 42—g 
Is to the Side AB 84 parts — —— —1g 
So is the Radius 902,00” I >00c 


to the Side AD 108. 8 parts — — —-20 


which ſubtratted from 178 leaves 69.2 | 
for the Side BD'required — 
The application whereof may be this, ſux 

'« AB to being a broad Ditch,or River, $4 foot, 

that BC being the height of a Tree ſtanding up 
/. the Bank thereof be 198 foot. 1 demand 
- this Tree muſt be cut, ſo that the part cut of 
-1veach from the top of | the ſtanding part to 
'Further ſide of the River ? Anſwer itmuſt be 
''at D 69g. {; foot fromthe Root. 


#5 
: PROB.2. Fig. 25. 


One Side of an Oblique Triangle, the angle « 
that Side,and the ſum of the other rwo Sxdes 


< :,ven 10 find the two Sides ſeverally, and "the 
. oppaſue Angles to them. 


ET theSide AB be 134 parts, and the | 
gleatC1129, and the ſum of the of 
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o Sides, AC. ACB 156 parts, I demand them 
erally, and the GAB, CBA. 

Draw the line AD upon which ſet 156 equal 

s from Ato Dt upon BD, make an gogle ©- 

and draw 

34 and with 

os or heangle COB, Goa AE ben 

to 

hed and:\CB the other Side required.” ! 


LOGARITHMICALLY. 


l the Triangle ADB, we / bave given 1D 

6. AB 134. and the angie ADB $62. 00, to 
ithe angle ABD. 

As the Side AB 134 ————— 212710 
to Sine angle ADB $6 - co ———- --g99a8v57 
is the Side, AD 156 —+ —-—-—— 219312 


1211169 


I R— 


Sine angle ABD. 94 hr HB ey 
dM which ſwbtraS the angle o9' the 
mainer is 13% 49 viz; on Os 

As Sine angle ACB $4 ne -——996916 


to Side AB 134  —— _ 
is Sine angle A 180, 49'———98 


1 ne 


oo — 


the oppolite Side AC. 46.6 — ———— 16682 


ct ſobtradicd from AD. the remainer is CD 
4- equal to. CB, 
F 2 PROB. 
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dT Incagh 1 ,af ine Ae 
p'R 0/8: 4. Fige" 126. by T 
I6up2 1 FUTILE | 
To He Dich the viſe Phov 
Jar a Tre cal feb | 
7 Mer upon Fhe $ 


TO: R the wt of this: pork 
wy. ' Khow thar-the Og” Y 
gli 8016, and co y 
Lerrhn tdred f (is 21029008 ook "Enelith 


then let the Circle DBEF repreſent the ambit 
he Terraquesgs Globe, ſo ſhall 'BF'be the [ 
meter, 2nd BC *4/CD the Semidiamerer the 


then Pop ſing the Eye of t go arm bo 
de Tr fogt above the Plain of 


ſhall GA'be 21039014 Englith feer t 1 
from A be drawn a line todching the Circ 
rence of this Circle, as AD, it will limit 
ſight ; for nothing can be ſeen from the 
betory the _— D. _ draw CD. w 
18,4.” be "perpendiculat £0 
therequre-the take ADCs 'right-angled 
DD. Butin this! Thitfigle we have given C 
Fypothennſal, and CD rhe -Baſe to find 'the 
ieular DA, which by 4741. Thc OA 
Ins 'effeQted, oe. 

From the Square of AC, ſubtraft the > 
bf/DC,' the Square root extradted our of the 
miner is the length of the Perpendicular. A 

" Thibs 6 eee rey = by wo 
dnceth 3426401 1 and Ee pook 


tiply ef BY it Tf a oat 0 
ſubrrae. the leſſer of theſe numer 


Raid rig ene). 


3 wo e 


..canfot 
ny the 4 =p 
ITRT7I ES a Een 
vor {nein/5 of. PE Seo 
7 Set Mate marie fer 


[n the Solutio 9 Þr we muſt have 
hree by - grey, the OL of rhe Eye 


\ Plain Trigdnomnetry. 


wire it: 36 * Vide 
= gd | 


may be ſeen, _ ; | 
And here alſo the differeyte between the Rig 
line AE and the Arch BED iFinconſider a6. 


COROLL ARY igle . ori a 
Hence it is eyident that ifehe heighih of | 
" the Deck ts 


'* 
o 
o . . "may, 
'Ship #r' 
Y 4 $5, 
» ©» 
- # + % WW + ot = « $55 
* 
= ”" 
by 


' 
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COROLLARY 2. 


Alſo if the diſtance of the top of any Moun- 
in aud the point of Contadt ——_ the 
ight of that M »untain may be found by 47. r. 


£ li q, 


Divers other Concluſions of” this: nature. fall 


der this head which I muſt omit at this time, 


what I deſign for a Manual,; inſenſibly 


-C greater than | intended. 


The explication of the Table of Proportions 


r Plain Triangles. In number 1. Ax- 


n..1. AC. Re. yhgnifies the Side AC is the  Ra- 
of the Circle.. AC. AB Wnifits the angle 
A. angle C. and Side AB are given. 
S, CG. AB:: Re. AGis, thus tobe read. As 
ic of the angle C is in proportion to the Side 
you mma to 
the Pt in the Te. 14. Axi 


la AXIOM3, 


[a number 1, we have given the fide AB. the 
AC. and.\ the angle A-to find the angle 

and B, and the ſide BC. the Proportion is 

TER PeAGTAC all is f np 

"00%; as 


—— 
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D's ON 2 LEAEY 
'FRoOM THE 7 


PRINCIPLES 


GEOGRAPHY | 


CHAT. 
of "be Geog of laces oY 


107 {1 oth 


| 1 T0930 OHD 
It is divided*fits" tre Pabts® bi 
pd particular, The Univerſal, mm 
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conſider the Earth in general , and to explain Ml 
the affeftions' and proprieties thertaf, - without 
taking notice of particular Countries... The par- 
ticular conſidereth the conſtitution of all the {e- 
veral Countaies of the Earth. 

This Art or Science of Geogra by is no new 
thing, nor was. it ( as Lacie fays. of the 
People,) wnias etatis, the Produttion of oneage, 
but of many ; For the antient Geographers were 
continually! at work wpon; the Chorography of 
Kingdoms .or Countries, and the Topography of 
particular places. Thus we find the Conquering 
Komans, who when they had ſubdued any Pro- 
vince, commanded the Survey thereof Arg tKen, 
and upon their Trinmphs'to be 'expoled to the 
' Eves of the SpeQators, dA he” that. War 
which is commonly the ruine of moſt other. Arts 


and Scignces; has alwayes continned a Friend to 
Geography ; witnes Alexioider's Afiarich Expcdi- 
tion, as Pliny tells us, at Which time he" £00k . 3- 
lonz with him two. Sufye;crs. or. Meaſyrers, 1:- 
£2414; 2nd; Hero,, £0. whaſe performances the Gro- 
gaphers in ang ge, were mnch irdebt- 


ed, Yet norwirhſtanding 'all this diligence. uſed 
by the Antiears, the Van which they,  produccyl 
and left to poſterity were ve: y imperfect and 
falſe ; becabvſy they were altogether "igiorant of 
val | b the EN ich in A ons 
vpon the” diſcovery of the Magaet,).v ma 
out : fox it, was Rn MIS 24 thas wad 
very was made). tt Sail rougd the Globe -:} meat 
nt that they were ignorant of the ſeerer proper” 
ty of the *" aghers arrrating "of lrot,” far" this 
they underftood ; but 'that.it was *capabye,of a 
— oe F _ 2d þpeculiar' 


” % 
- * - s 
« - 
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is dicctions to a Nezidional Pofition; was » fert 
| hever Izagined : And even thys uſcfol. Arcanum hadve 
for ever mdiſcovered, if (like the in 
er) ſome panticutat accident Had tur lead nay @ 
- hn _ at kgs ih" J 
Magnete. '" 


Nor would thi WY of been 
further than in private Spetuladens, Li Het 


For. by this Art, Geography exaincd it 
ment 3 ani it is or t be [hee ano by 


a it will in ſuccerding *Jttierations be brought to 
in of 
Ea entno do ; 


_ From the 

cordingly KA ace 

calls Sworpe — TEE, 
ph Jong Feroumned pd adn 


= ad Gredy 
rr 
4 mencions 
Lorton wr. ws gat pub EE angie xy 
go oe per po 
w 
LS — 


frgo builr-otly to "omg the hexin Sep 


cl mite 2 of None goney OO 

here Men ing T EE 
F rece r 
ne oe ka nr ru Jes. And 
his dayes - Mevay wuh hu Son lcags were ——— 


invented R Lachenh, the Compaſs 
by which « pelo was 4 


pA which we 


pic Nt nd Sg 10:Shigs-. For till chen they $a 
_ 7 


of Þ + 


: 
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to Man were rude and ini- 
woliſhed. For Geometry was only imployed in'find- 
"g out each man's Quanta of Ground, ' when 
he overfiowings of Nite had' defaced the Rated 


38; 


# © 


d, lit be known what La- 
thoſe places lic in. 


CES Tul rw 
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x. The Cirete of -Longitude of any Placoy; 
onthe Sarface- of the 'T cous Globe, js. 
Circles which paſſer ttirough that: Placey anc 
through both the-Potes- of the Earghi,s This 
cle:of Longitude is al&called the .Menidian z; 
the Meridian of any: Place and-rhe Qirde 
Longitude of the) Place are ane: atd the £ 
Circle , diſtinguiſhed only by- their wie.” 
the ! Meridinm reſpetts the mation ofthe Stan} 
and the Circle of Longitudo reqetts the Ext 
on of the Earth without'any regard to: che -Ce 
ſtial -Motions. Theſe: Meridians, . or Circles. of 
Longitade,” vpor all Globes ate..uſnally drans 
throughevery 10rhort 5r$ Uegreniob the Equates, 
and upon Maps, - 'uſnally paſs" thraugh even 
Degree ofthe farmo.' 1097 2t9il1 1A nvibet 

2, Thi Longitade of /any Place is the-diftange 
of 'the Meridiaty/'iofnothat Place! | front + ſam 
other particular Meridian. It is alſo ſons 
times 'catled an-arch 'of 'the Equator.or-Paralk 
intercepted berweer [thei Mendidn of any' ons 
Place; arid any 6thet*certain Meridian, - And'ths 

ign'from-whiciyehe/ Meridians of-all> other 
Places are numbered, iz. from Weſt ta Eaſbk 
called the firſt Meridianplmd: the Longiride/ol 
the whole Earth" is culled its extention from 
to Eſt 0meaſureds4n [cb Equator: i(TFhus then 
rhe firſt" Meridia: wn oo yer nk e's oC 
beginning -'of Lon 'is ſaid otol bye in'08 
Longltadey'if any place therefore ly 11, 2, 3,7 0r 
503504 135, 426.. &4) (degrees diſtentfrom ti 
firſt Meridian, viz. counting'fromo Mgſt tofalt 
in the Equator, the number of degrees in mm 
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F = Ub place lyeth, is .called the Longitude 


— 
-_ 


PLOTS 4 


3. The diſtance of any one place from ano- 
is the ſhorteſt line intercepted / between 
bel yy. places, upon the ſurtac @ ob the Earth. 
Hence then as the Terraqueaus Globe is Spheri- 
cal, all lines drawn upon. the : Surface, 
muſt be Spherical, and therefore the: diſtance 
between any two places muſt always be anarch of 
a Circle, | 

That the true Idea or Notion of Longi- 
tude may be more exaQtly. apprehended by one 
ordinary Seaman, ( for whoſe uſe - alone I under- 
took the Compoſure of this piece) I ſhall caſt 
my thoughts into theſe following Propoſitions, 


PROP. 1. 


Nature gp ang Þ 9g an no particular be- 
ginaiag or term of the Earth's extenſion from 
Weſt to Eaſt, (or according to the Equator, ) 
hence any of the Meridians. may be taken for the 
firſt Meridian, or beginning of Longitude. 
Every Superficies whether Plain or Curved, is 
determined and awyaſored by two diviſions, or ex- 
tenfons ; of which-extenkons, the one is called 
the length or Longitude of that Figure or Super- 
ficies, and the» other the breadth or Latitude 
thereof, and the length acd breadth of any _ Su- 
perficies is always-conceived to be perpendicular 
to each other Nor do theſe two exteniions dif- 
fer from each other in nature, for that which we 
aſſome for the Longitude, may Jikewiſe v2 al- 


ſumed for the Latitude, and the contrary : but 
uſually 


77 


LESS ESTES 


oz. 
I 
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uſually when theſe two extenſions are —_ | 
de, t 


aſſume the longeſt for the Longitu 
ſhorteſt for the Latitude. | 
Thus in ordinate Figures, as in the equilate 
Triangle, the Square, &c. theſe rwo exteniow 
being equal, there is no difference "between'lh 
Longi _—_ _ i No hes Set . 
ner the Figure of the Earth being Spheri | 
Dimenſions thereof are equal, and fo the leng 
and breadth, or Latitude and Longitude the 
muſt not differ, but onely according to our C 
ceptions, that theſe two terms my b2 more 
vious to us. But why the one ſhould be ca 
Longitude rather than the other, we will t 
uire. 
2 Seeing that the Meridians do all meet in t 
Poles of the Earth, which ate alwayes a 
circle aſunder from each other. This Semicirck 
_— take for one of the Earth's Dimenſiow; 
and ſeeing the tor equidiſtant every 
from thoſe te Flee is continued withont inter- 
ruption, to a whole Circle, we will take thi 
for the other Dimenſion of this ortng Surface; 
but this being a whole Circle bs ogy than the 
other being onely a Semicircle,t the Equs 
tor niuſt be the Meafore of the Earth's length & 
Longitude, and the Meridian, the Meaſure of 
breadth or Latitude. In the' Second Chap. 
ſhewed yon how to find the Latitnde of 
Place by an obſervation of the Sun's or any 
Meridian Altitude ; F will here ſubjoyn 
particular Methods for finding the Longitude 
any Place by obſeryation. 


1 


 £ 


"I, 


PROP, 


% 
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PROP. 2. 
To find the Longitude of any Place by obſervation. 


The Method for fading the Latitude of any 
lace depends upon the immobility of the Poles 
pf the World, and the proceſs for finding the 
pngitude of any Place depends uv the ine- 
quality of the motion of Celeſtial Bodies: for 
f both the Fixed Stars and the Planets be mo- 
ed withan equal degree of Velocity from Eaſt 
Weſt, every of theſe in the ſame number of 
ours ſhall paſs through all the Meridians of the 
hole Earth. Bur according to the truth of the 
natter ( by reaſon of the inequality of the mo- 
ion of the Celeſtial Bodies ) if any fixed Star 
omes to any Meridian at 12 H afternoon, ir 
hall come to that Meridian whichis 902. diſtant 
d the Weſtward at 11. H. 59 M. and con- 
quently the Errour of one Minute of 
ime, in the Sun's Motion, produceth an Errour 
1 Longitude of about go D. 
Alſoif the Moon ( whoſe motion is the ſwift- 
t of all ) comes to any Meridian at 12 a Clock, 
© ſhall come to a Meridian which lyes 9D. 12' 
eſtward, about 12 H. 1 M. and therefore from 
he Errour of one Minute of an hour in the 
Moon's motion from the Sun, ariſeth an Errour 
* 7*, 12' in the Longitude of the ang Ad 
poanded, and in the motion of the ſame Moon 
from any one fixed Star riſeth an Errour of 67. 
43". and in the ſame manner the Errour increaſeth 
i the reſt of the Planets, both from the _—_ 
ce 
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Place taken by obſervation, and from the T, 
calculated according to the proportion bet 
the motion of the Planet obſerved, and the 
tion of the Primum Mobile. 

Then ſecing the difference of Long 
cannot be obtained by help of Celeſtial obſe 
tions, unleſs the Hours of both Places be 
known whoſe difference of Longitude, is ay 
it is evident that if the Errours at both 
be not ofthe ſame denomination, and leſſer t 
one minute of time, the Errour of Longitud; 
not beleſs than 1 39. 

Hence it is manifeſt how difficult ( if not! 
qr ) it is to find the Ship's Longitudext 

y obſervation of the Celeſtial Bodies , and! 
the whole uſe of ſuch, Obſervations 1s to be re 
red to Geography and Aſtronomy. Howe 
ing it may be. of uſe for our Seamen to know! 
various Methods, I ſhall here inſert them. ; 


METHOD 1. 


To findthe Longitude of any Place by an ' Ecligft 
the Moon. , 


This way would be of. very great uſe if 
conld ſee an Eclipſe every night: and may 1 
be effetted. At that moment of time 9 
through a Teleſcope you obſerve the beginmng 
middle of an Eclipſe, You mult take the B 
tude of a fixed Star, whether it be upon the 
ridian or in'any Azimuth, jt matters not ; Ws 
the Star be. in the Meridiin, You may. (if 
«new it. uot before ) find the Latirude of”? 
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ace ; which Aſtral Altitude  ( being taken ) 
{ the hour of the Night with all poſſible exa&t- 
{; whichis moſt eaſily done by this following 
ile, if the Star be upon the Meridian, viz. To 
Complement of the Sun's Right Aſcen. 
H. M. add the Star's Right Aſc, in H. M. the 
n is the time required. Compare this time of 
Night thus found, withthe time of the be- 
ning or Middle of the Eclipſe, found by the 
ack or Ephemeris calculated for that E- 
and the difference between thoſe two, is 
ifference in time between the Place for whoſe 
ridian the Ephemeris was calculated, and the 
where this obſervation was made. And 
Longitude of the Place where this obſerva- 
2n was made, may be fonnd by converting the 
urs and Minutes in the difference in time be- 
een the two Places, into Degrees and Minutes 


the Equator. 
METHOD 2. 


0 find the Longitude of any Place , having the Moow's 
Place im the Zdiac given. | 


Altho' the preceding Method by an _ of _ 
& Moon be the moſt accurate, yet beca 
ples ſeldome happen, and when they do, are 
dt viſible in all Places, therefore the precepts 
ere delivered are not ſo uſeful to Seamen at 
a; bei $ rather accommodated to the Shore ; 
id thereby the Longitudes of moſt Places were 
overed ; bur to 6ut preſent purpoſe, 


G * Find 
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bt nd thet & morniehr of time"in whith 4 
n come hh the Meridian, . and Ng 
Liga of any Place required may be” f 


this manner. 
In the Plice of Obſerhiidn Cob 


known.) fiat the Afritude of 
bi _ [eljery the” hoor_ of the' Ni: 
all imaginable accuracy: but nbre thr 
tyde of the Star" muſt beraken' —— 
5 Moor: is upon” the” Meridian, Next 


# degree of the Zodiac or Ectiptic 18" in 
dium Col at that fame inſtante of '* rite 
thus fof the tine found wehave the 

= 'Flace in the Zodiac. Then"from oe T i 
ie: fr the Meridi4d of rhar' Epticine 


the pour t in which "hy Moon ſhall be in" 
polng gf 0 t he Zodiac : an we ſhall havethe th 
ry d 


rence in time between'the two Ph 
of the Place where the Obſervation wis' if 
whoſe Longitude is unknown, and alſo of t 
Place to whoſe Meridian the Ephemeris 
calculated ; and then proceed as in the form 
Method, " 


METHOD 3. 


| To fiud the 1 Longitude of any Place by the S 
of Tupiter, 


Many there are who! prefer this Phznorhat 
before others, becauſe the Fatellires of Juphter 
no ſenſibl rallas, and In every Poſition of Juf 
above the Horizon, are conveniently to 
ferred. Abour this Glorious Planet Jupirer the 
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ucL & move a rC- | 


purer(for their diurnal motion, and their, morion 


oper motian by which they are carried about. | 


[ 


| 


1 the Edliptic is common to all rhe fired Stars;to : 
' 


iter and the reſto e Plants Y is ſwite : 


at which is neareſt Bours, iſheth his : 


reuit in one day, 18 Hours. The' Second in 
Daycs 13 Hours, the Third in 7 Dayes two 
ours, and theFourth in 16 Dayes 18 Hours. If 
en you would. find the Longirude of any Place 
y the Stated Motions of the Satelfires, You muſk 
by a moſt exaCt Teleſcope ) obſerve the con- 
ndtion of any two of theſe Satellites with Japi- 
7, and t» that moment of time in Which you 
take this Obſervation find the truE" time” 'either 
the Mcridian *Alticyde or other Azimuthal 
ltitude of any known Star : thea ih Your Tables 
f the Motibns of theſe Satellites, find the true 
me, in which the Conjun&tion ( Y9u obſerve ) 
tall happen ; 44z. at the Meridian of the Place 
y which the Tables were ratcntaret':* and thas 
on have ay afore the difference ir Time between 
e Meridian of the Tables, atrtthe Meridian of 
e Flace of Obſervation, which being reduced 
to Equatorial Degrees, gives the dufe 
0ngitude hetween rheſe rwo Meridians. 
But ſeeing that” rheſt Tables (for want of g 


ficient namber of Obſetvations ) not ar+ | 


ved to their delired perfeftion, 1 ſhall only give 
ou this following : bat'dare not reco ir to 


our Uſe for finding the Ship's Longitude at "Sea, 


= 


aan '» _ 


rence ' of | 


8 Th Art of Navigation. 


A Table of the Eclipſes of Jupiter's Satellites, viſible wnder th 
ridian of the Obſervatory, or near it, Anno 1693 


1H. M parte}. 


4 . 
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OOCEE—_ 


— 


of the foregoing Ta- 


le. 


— 


be explication and uſe 
b 


Firſt, you muſt have in readineſs a Tube or Te- 
ſcope 12 or 14 foot long, which direfted to 
picer will ſhew his Satellites ; which, otherwiſe, 
re inconſpicuous to moſt Men. 
Secondly, at the time of obſervation ( which 
uſt alwayes be when ſome or other of theſe are in 
ipſe. ) You muſt find the true time of the 
ight, either by the Altitude of a Star in any 
zumuth ; or by any Stars coming upon the Me- 
idian at that time, 
Then by comparing the Time between the Me- 
an for which the for 2 Table was Calcu- 
ted, and that which You nd either by the 
tlmination of any Star, or its Altirnde upon 
ny other Azimuth, You may attain the difference 
time between theſe two Meridians : which 
terence reduced into Degrees and Minutes 
s the Longitude of the Place required, of 
te diſtance of thoſe two Meridians at the Equa- 


The Table it ſelf ſhews You all the Eclipſes of 

he four Satellites for every Month of the Year 
4 upon what day of the Month, and hour and 
linute of the Day each Eclipſe happens. The 
ter E ſignifies the Emerſion or end of 
t _— and I the Immerſion or beginning 
Thus againſt Seprember 26 You find 

$ H. 57 Minutes, and in o reſponding Satellite 

3 


Column 
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- ColumnYou find-g} = 
the meaning where f is that upon Seprember 


at 13 H. 27M afternoon, the 4h. Satellite i 


mergeth, or entereth the Shadow of Japite, 

at 17 H, 27 M. the ſame Satellite emery 

p30 from the Shadow of 7upircr, and conſe 
 1y, the, Eclipſe then endeth. , 


Alſo againſt ' December 2:;'ſtands 11 H. nt 


i which ſtands 1 T1,which ſhews that th 
elite jnmerg or beginnerh to be 
at. day at 

December. 39, "lhe Table ſhews You that the" 


.1 Satellite emergeth or ceaſeth to be Eclipſe 


18H. 33 M afternoon, 
| The uſe of all which is this. 


| Add "I be at Sea Ocfiber the” 8th: i696 
by my Teleſcope 1 find the Immerſion 'v 


firſt Gatellite at 3a Clock / 48 M: paſt, 


Morning, viz, by.30 obſervation taken'ef 
Stars Aititude, but by the Table I flad the Wit 
ſion tobe 14 H. 41 M. therefore 

HM Y. 


From, the obſerved time 3. 48, adding 12 Hi! 


Subtralt the Tabular ftime — - ——! 


- 


the remainer is pm—_— G - — 


hich may thus be rodced” ties! ' Degree 
} Minutes. You aſt $2 w that for f paſt 
nd 


time, 15%. ,00' of rhe 
tidian ; Le Er 


nator 


e 'Mitiu pp 


; M' afternoon. And * p 


Tre Art of Navigation. bo 7 


rence in time, Which in this Exapay le is 1 H. 07 M- 

, 67 migutcs. Alf fi.d the Equatorial © mi» 
tes in LS”. "by multiplying 15" by 60, the 
rodnct goo, givesthe Equatorial minutes requt- 


red, thea ſay 
It -49, g09 : : 67 
900 


— — - ——— 


-6-+63z2 |, © | 1p95 Minutes, 


| 9 
de AS; by 60 (the wan > in 2 Degree, 
ful mae Cs lect Han ihe Ship, a ji 
bes Greed _— Ww oſs/ Merlin the Ne 


s caltulated;. .; 
Bo this way, which Word is vety == Ja- 


under two afeEio ſe 19 be hs 
tied, iz. the alm poli of. 
rag time at Sea, and, of managing a Sima, ta 


Dr 12 tqot long, on. board of 4 Ship, 


14 
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o Cocke, of the Eclipſes of Jupiter's Satellites viſible andy 
Meridian of the Obſervatory, or near it, Anno 1694 it 


varch * 
_—_ "—_— — al " [4 
4, M. . 


mw 
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In this Table of the Eclipſes of Jupiter's Satel- 
ites calculated for 1694. You are to note that 
Eclipſes of the firſt Satellitesare the moſt con- 
enjent for determining the difference of Longi- 
ades of diſtant places ; not only becavſe they 
happen more uvently, and may be diſtinly 
with a good Telefcope of 8, 10 or 12 foor 

ong. but alſo becanſe its motion is found more 


The Eclipſes in this Table, are ſuch as are vi- 
ble in England, but to find when any other E- 
ipſe not viſible to us, but under ſome remote 
eridian happens, you muſt firſt take the mean 
Revolutions of the Satellites, which are as fol- 


ow. 
| DHM $S 
mean Revol. of the firſt is made in1. 18. 28. 36 
of the Second in—3. 13, 17. 54 


of the Third in——7.'03. 59. 36 

of the Fourth in — 16. 18. og. 03 

Then to find when the next Eclipſe of the firſt 

_ will happen after Ofober 4 1694. you 
my 

To the given time of the Catalogue for 0. 4. 

viz, 15 H, by M. add the time of one Revolurti- 


on, viz., 1 D. 18 H. 28 M. 36'S. the Sum is 2 D. 
14H. 22 M. 36 S. which *ddto Of. 4. makes OF. 
6, D. 14 H. 22 M. 36'S. viz.the time of the nexr 
Immerſion : and thus you may proceed for all the 
reſt, and by help of a Terreſtrial Globe reftified 
for the Latitude of London, and to the day of the 
month, -you may find where any other Immerſon 
or Emerſion will be viſible. | 


M E- 
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The aicthods. hitherto declared. for 
true Longitude, of, places .are..not 19, univex 
. uſeful, as, mighbbe. hoped, becauſe they (dope 
ing, upon.Celeſtial, Phznomena s), canaot ala 
he put in practice, For not only a Cloudy. 
hinders,our,purpoſe,,but mapy times the , cli 


of, the. Moan, (.happenigg,ur places far, 
from, us. arc 10vt 4or be,, obſerved, by ug, 
ſometimes alſo. whe; .SatAlizes, of , Jupiter Fo 
that, Planet1is,near therRaygs Df rhe Syn, orm 
he is below the Horizon ) are altogether 
>for: pur purp:ſe. Theſe inconveniencies 


.þcen eadcavoured.to pocgredied byAutgeg 


. or uperxing Clocks : .. but»what, man will pre 

to make. a movement which ſhall always keep 
. ame pace without;apy difference in motion; 

owere 4G, poſſible to contrive ſo.curiguy.a piefe 

, Clockwork, whaſe, motion. Should: be ,cqualat 
times in the place where it was made, yet &j 
rieace, teils,.us that tho Clock gocs, d 1 
gular in one place, yet, it's. matiqn will vary 
another, Country.,., For example : af ,its. mot 
be certain and regular. at _ it. ſhall,be uace 


tain at Nova-Zenbla,. andthe farther yoy aqua 


. within the .Artic or,, Aatartic Circles, jtowa 
\cither.of the Poles, the motion ſhall; be, ſo mal 
- Nower than/at Loudornay,the: motion, thereof 
he .retanded, tho..you ancreaſe the weight 
conſequently when theſe Correct, Automatang 4 
carried into an air more warm than that in whuc 


: 
- 
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hey were made, their motion ſhall be ſirifter 
than before. 

The reaſon whereof I will not determine, that 
js, wherher theſe different -degrees - of notion 
in Clocks be impntable to the air, or to the figure 
of the Earth: but proceed to ſhew how ( ſup- 
poling ſuch Clocks to keep a juſt and regular mo- 
tion in all- parts of the Earth') the Longitude of 
places might be diſcovered by then. 

When'you depart from any place re&ifie your 
Clock moſt accurately to that hour and minute of 
your departure, Io ſhall your Clock ſhew you the 
true time for that place from whence you depar- 
ted; rhen- find the true i time -at+ than placerto 
which yow'2re': come y. (Either by-the'Sun int the 
day, cor by the Stars in rhe night) and i-by con- 
verting* the” hours and mmnutes ( horewegr theſe 
two times ) into Degreevand: Miautes, you rave 
the 'difference of itude -between the-Meri- 
dian you firſt departed from; and rthe Moritlian 
you are come mto. \! 

t have now done with the' methods commonly 
made 'uſe of for finding the Longitnde-of pla: es 
at Land : I wiſh any'of "them could 1be- put in 

&ice at Sea; that ſo Navigation: might attain 
its. deſired PerfeQtion ; however all-my devgn in 
handling 'this matter fo 'largely; is tor (give the 
Reader ſome certain Idca of the bufincfs of 1on- 

tude, 'and that there is no-ſach myſtery 477 ehis 

otion; as our ordinary Seamen commonly 1ma- 
fine. ' And thus 'by knowing the | Latitnde anc 
Longitudeofany two places; we may readily cor: - 
ceive their poſition, or place upon the Superficics 
of the Globe, Hy 


ON 
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CH A P. VIIL 
The Deſcription, Delineation and 


of all Geographical Maps. 


APS are the lively repreſentation of 

q—_ of Mm Of Ma _ 
Spherical, and conſequently uni ; & 
Rectilinear, and _—_— ertdcular 1 we 
firſt begin with the Circolar or Spherical Prg 
Ction of Maps, as being moſt like to the Form 
Figure of the Earth. 
' It is to be wondered at, that amongſt for 
ny as apply themſelves to the ſtudy Of 
phy, there are Þut few to be found who throug 
ly underſtand the Conſtruftion of Geog 
cal Maps : for who can pretend to judge 
conveniences or inconveniences of Maps, t 
are utterly ignorant of the fcundations whe 
on they are placed. And ſeeing the [whole 
of the conſtruftion of Maps depends npont 
Principles of Opticks ( commonly called Fe 
ſpective) 1 ſhall here explain fo much ther 
as may be ſufficient for our preſent purpoſe. 


wm & + Rt ww, << ww, =», 
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This Art of Perſpe&tive teacheth us to repre- 
ent all manner of Obje&s upon a Plain or Table 
3 their true Sire or Poſition; according as t 
ppear to the Eye,howſocever it be poſited; whic 
ow to perform | ſhall here inſtru&t You. 

When we deſire to repreſent any Point, Super- 
cies, or any Body in a Table ( whether we real- 
y ſee them with our naked Kye, or ſuppoſe the 
dea thereof in our mind ) we ought firſt to 
uppoſe the viſible ObjeQ to be ſeen by one Eye, 
Is hom a Point : and to affiga the Place, Site of 
_ of the Eye, from whence the Aſpe&t 
DIC $, 

Secondly, -in beholding any viſible Obje&t, we 
uppoſe an infinite Plain, called the Glaſs or 
ranſparent medium to be placed between the 
yeand the Objet, - 

Thirdly, we ought to conceive, that from eve- 
r] uy of the —_ there may be _— or 
Lines drawn ( through this Diapharous ium ) 
o the Eye, which Lines ( fo ſuppoſed ) ſhall cur 

Medium in certain points, and theſe points 
duly joyned by lines drawn from point to point, 
hall give the true repreſentation of the Object 
from that ſame light or poſition of the Eye. Bus 
this Optick contrivance holds not true in all Ca- 
ſes, as may be eaſily conceived from the various 
poſitions of the interpoſed Medium ; yet becauſe 
there is not hitherto a better way invented, 
_ will content our ſelves with this for the pre- 
ent. 

Thus then ſuppoſe the Earth with all t's Places 


upon the Feriphery or Surface thereof were,re- 
quired 
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quired to be repreſented? in. Plano, and thatth 
Eye / be-polited+ {one where. in the Aer 


Then between. the fiye. and; the Object, 
there be a ſuppolititiaus. tranſparent Plain ; whal 
poſition. ( is it may be taken at pleaſure) 
render the appearance ofthe Objet-more. rep 
lbr, we will ſappoſe-to. be at-rightangles to. th 
fiftitious line which is. conceived; to be dg 
from the-Eye to the-Center.of the Kkarth: 
from albthe-paints in the Surface of the. Earl 
let us ſ1ppoſe lines. ta -be drawn to the bai 
then. ſhalltheſe lines or viſual Rayes cut this, 4 
adbannus Plain in certain points, and theſe pg 
duly joyned- ſhall-give. the Repreſentation, of t 
Places in the: Surface of the Earth: Laſly, 
theſe Points in. the Surface be all tuken from 
ny of the Circles of the Sphere, as from pa 
in the Equator, Meridian, Tropics, Cc." 
be conjoy, ed by lines drawn from poins to, pg 
theſe connected hnes ( whether right or curvy 
ſhall be the Image, or Reprefcatation of tchallh# 
Circle,from whafe Periphery they were draws 

And by this Arrtifice may all the Circles oft 
Globe, and all E_—_ in the Surface thercof ik 
exactly repreſented. ' | 
- And ſecing the Earth is raund, therefore tt 
whole Surface of the Earth ( with all rhe Placsii! 
thereon ) cannot be repreſented upon one Plans, it 
becauſe any rwo Places Diametrically oppolite WH 
each other, muſt be repreſented by one and thi 
ſame point : ſo that if You deſire a true Reps 
fentatt /n of all Places, You muſt da the Kime 
dy zwo cqual Hemiſpheres: 4 


6 
& 
[0 
be 
2 
IC 


J 
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Bythis (fort viewlof(PevffieRtive, . I:.hope- the; 
ader'cati beable ratonally i toconceiye how all: 

Sarfare of the /T —_——_ bere- 
aretins- Plano: an ing;may appear 
unting 207 his further! Inftruftiong.1ifhall ia 
two toHowingParticokhags upon; which: the: 
at| varieties oft Geographical Tables do-de+ 


Firſt, 1'told You thatrind rawing the Image. or 
mation of any;Dbjdct. theres muſt + he @ 
ant aſſigned for the poſition or Place-of: the 
ye, whichrpoint ocular moſt; alwayes- be-taken 
ne where diſtant from the: Qbzet:: them he» 
x6 abour'any Object there is a infrjite ſpace; 
! ſo there may be an infinite nymber of pomts 
2m whence the Byemay. view the Hemiſphere of 
je Earth; if from ſeveratoftheſeinfirre points 
ere be Rayes or lines deawn to funcry points 
the Hemiſphere, (: aÞbwhich .are ſup 1 tO 
af oe the Diaphavoks Medium ) there ſhall 
| y various:' Repreſentations of this 
miſphere, ing to/ the-different Situzhions 
r poſitions of 'the Eye. 
Thus, when the Eyeis direftly poſited againſt 
middle of any-Frontiſpicce of an- Houſe, the 
ſual Rayes-drawn-ftrom each point in the. Fron- 
iſpiete (through the/iriterpoſed D:aphare) to 
he Eye,” make one kind of Image: or Reprelen+ 
ationtheteof : anÞ when the Eye is poſited either 
Iigher or lower 4 * Obliquely to. the: right; or 
t hand thereof, the! Reprefentation is- ( af 
ach of the Poſitions )different from the former. 
And this it is in the Repreſentation of i the 
nifphere of the Earth : for i6 the: Dye: 
place 
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placed a oppoſite to theEquator 
the Earth, there will be produced one Rex 
tation thereof-if poſited in the Axis, or Se 
there will ariſe different Repreſentati 
hence it is, that in the Projection of the 
( which is only the Repreſentation thereof 
a Plain ) the Equator, Meridians, Parallels, 
have various and different Repreſentations. _ - 
Secondly, You muſt conſider the Cauſe of 
Variety in the largeneſs of theſe Tables or 
ke boverk oa oo | 
The Superficies of the Earth, Churches, t 
ſes, &c. may be drawn or repreſented either 
large, or in little. The Cauſe of which is t 
| 


t. By how much the Eye is further di 
from the Objet, ( the Poſition of the Diax 
remaining the ſame) by ſo much is che 
ſentation of the ObjeQt leſſer. 

2. By how much the Diaphane is poſited 
er tothe Eye, the repreſentation or Projecture 
leſſer, and the nearer this Diaphane is to the < 
jet ( the Eye remaining in the ſame poſit 
the greater is the hone ion of the ſame. 

But if the eye ( Diaphane remaining 
the ſame Poſition) be removed any where, ( 
vided it be in the fame line with the Center 
the Earth, or in any line perpendicular to 
Surface 0 ir) then the Figure of the Projec 
i not c , butthe Size or Magnitude of 
Figure is different. Alfo if the Table of L 
phane be removed any where cither tows 
the Eye or the Obje&, then ſhall all the | 
tures or Repreſentations be of different 
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Ships having Sailed over moſt you of the 
viz. from North to | South, and by conti- 
gan Eaſtward Courſe have arrived at the 
Place from whence they | began to fail, 
jour diſcovering any ſuch Precipice ; there- 
| ay that Hypotheſis is contrary to experis 

e ; and thac the ' ſame is repugnant to reaſo 

y thus be on If the Earth be ſuſtain 
2 a Baſis infinitely continued downwards, this 
s muſt not only reach to the Heavens, but 
ewiſe paſs through them ; and ſo proceed to 
nity, but this Baſis as they called it, muſt be 
ible in the time of the Lunar Eclipſis, for the 
low of the Earth reacheth  thither, and 
the ſhadow | of this infinitely long han- 
muſt at thoſe times be viſible or apparent 
us; butthis hath hitherto beea inviſible : Ergoy 
ſuch thing 1a. nature. - A. great-' number - of 
rgaments may te produced to break down this 
; Pedeſtal, which | forbear to mention, hope- 
g my Reader will rather in ſuch Caſes make 
of hisown reaſon in 'enquiring the truth, 
d pin his Faith on the Sleeve of Antiquity. 
tho' this Chart depend upon a falſe ſuppoſi- 
ſceing our Seamen are not willing to lay 
de the prattice of their Fore-Fathers in conti- 
s the uſe of this Chart, Iſhall firſt ſhew 
$ Coaſtrution, and thea proceed to the uſe 
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The Conſtruftion of the Plain C hart, 


FIG. 29. 


Theſe Charts are either general or particu. 
and the conſtrution of either of them» - 
follows. / | 

Draw the line AB for the Equator in a gn. 
ral Chart ; divide this line into 180 equal yi 
or Degrees, and throngh each Degree, or « 
16h Degree draw icular lines, 
ſhall repreſent the Meridians of this Chart. 
vide theſe Meridians into go equal parts or 

recs, beginning that Diviſion- at the 

B, and proceeding from thence both to 
Northward and the Southward thereof,cach 
viſion in the Meridian being equal to each! 
Equator, then through each 1 in 
Meridian, dr.w lines Parallel to quit 
which ſhall repreſent the parallels or WG 
of Latitude, as the Meridian did repreſent 
Circles ' of Longitude. | 

Laſtly, becauſe the Worli ( accorc 
this Hypotheſis ) is a Circolar plain, t 
from C Rrike the Circle ADBE, which 
preſent the Figure of the Earth with all its 
ridians and Parallels contained therein. Ur 
Chart you may (by help of a Table of Lawns 
and Longitude of places ) inſert the faid plac 

But ſeeing ( according to this Chart ) £ 
Meridians have no inclination one to another 
are all parallel to each other,and divided ec 
is the Equator, therefore if you inſert 
according to their true Latitudes and Longit 
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en ſhall their Courſe and Diſtance diſagree with 

x Globe; and if you ſet theſe | places upos 

is Chart according to their Latitude and Di- 

ance, then will ther Courſe be true, but their 

"Yoogitude always erroneous, as ſhall be explained 

x rn har tba} hoe DA Chart 
The COD , ; 

_ the ame with that of the general, rt 

=—_ in Fig. 33. where every Degree of Lati- 

" de is equal to cach Degree of Laognds, and 

only in it's extent from that of the gene- 


The other ſort of right Lined Maps which 
pr the perpetual reputation of the firſt inven- 
08 our famous Countryman Mr. Edward Wright ) 
b Gght to be called Wright's Charts, and not 
reator's, who only ſtole the Invention from the 


F 


hor , and publiſhed them in his own Name, 
le Charts do(as the former )divide the Equator 
0 equal. parts called Degrees ; and have all 
Meridians at right Angles to the Parallels of 
ituge, but the diviſion of the Meridians - ( by 
Circles of Latitude ) are much different from 
diviſion of the Meridians in the plain Charrt. 
the degrees of the Meridian are not equal 
as I noted before ; and do continu- 
from the Equator towards both the 


This curious contrivance, the Ingenious Au- 
r thereof endeavoured to accompliſh m_ this 
. | other 


vr nrny Nw He conſidered how the Op 
ps, Wo nſtruttion depended y 

(rojecUon of the-Sphere, were(eren the ba 
) unkt for tho uſe of ordinary Seamen, 
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for tho? the Latitude and Longitnde of Pl 
might be truly laid down upon them, yet t 
bearing and diſtance of Places, ( being of gre 
eſt uſe to Seamen) could not poſlibly 
found in ſome of them ; and not without 

I; bur and Art, in others of them : and the 
upon he applyed himſelf to the diſcovery of 
a ConſtruQion, as might not only ſhew the 
tude and Longitude of Places, but alſo th 
bearing and diſtance, in right Lines. 


The Conſtruttion is as followeth. 


F I G. 757, 

The Meridians( threngh every degree of t 
Fquator ) are drawn mutually parallel, and 
the Circles of Latitude parallel to cach of 
and alſo to the Equator, the degrees of the Me 


dians encreaſing —— from the Equats 
it 


hence it is, that Places poſited in every of 
Meridians, are removed fo much farther 
their true diſtance from the firſt Meridia! 
how much they are more remore from the E 
tor. That is, that in theſe Charts, the dill 
of Places from the firſt Meridian, does fo 
exceed the juſt diſtance, as the Semidiameter 
the Earth, excecds the Sem:idiameter of any | 
rallel;, or as the whole Sine exce.ds 
Sine Complement ct any Parallel of Latit 
And what proportion the whole Sine ( or | 
us of the Earth ) bears to the Co-Sine of rhe | 
eitnde of any Place, the fame proportion 
one Degree in the Equator bear to one Deg 
\n a Circle of that Latitude or Parallel. 
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ſt appears from the Globe, that a degree in a- 
y Parallel is leſs than a degre2 1n the Equator ; 
{ that degrees in each Parallel do grow le 
| leſs, according as that Parallel is nearer to 
e Poles, as you may obſerve in Fig. 3o. but in 
is admirable Contrivance, the Parallels of La- 
ade are each made equal to the Equator, and 
nſequently a degree in each Parallel muſt be e- 
al to a degree in the Equator : therefore by 
s mnch the Parallels themſelves are encreaſed 
ve the juſt extenſion, by ſ» much muſt the 
idians be encreaſed above the extenſion of the 
ator, and by Figure 5$. the proportion of 
Parallel to the Equator, and of a degree in 

Parallel to a degree in the Equator may be 
nd : for let XQ be the Equator NP. SP the 
th and South Poles of the World, and ADB 
7 Parallel of Latirude; then it is evident that 

is the Semidiameter of the Equator, and 
dtheSemidiameter of the givenParallel; there- 

s XC is to AD, ſo is CE a degree in the 

tor, to DF a degree in that Parallel: and 
contrary ; for AD *bears ſuch proportion 
EC as DF doth to EC. 

Here, note that if you deſire the progoriing 

accurately, you muſt not take the Sino of 
lemenrof 'the Latitude of any Parallel, 
the ſine of the*Complement of the Latitude 

h begins at that degree, muſt be added to 
Sine- of the Complement of that Latitude 

terminates that degree, and the half of 
$Sum muſt be pbe firſt term in the Rule of pro» 


I 3 Suppoſe 
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EXAMPLE rt. 

Suppoſe it be required to find a Point in 
Meridian which ſhall anſwer to the firſt degree 
Latitude, let the quantity of one degree in the 

uator contain 69 parts, ( which elſewhere! 

xagenary miles _ 3% 

According to rſt proportion : 
ty of a degree in the Meridian for the firſt 
gree of Latitude, will be to a 
the Equator, becauſe the Equator it ſelf is 
Parallel which begins that ee ; but « 
ing to the ſecond. proportion1 take the Ct 
of co®. oo' of, Latitude which is the Sine of x 
00'. viz. 10:c00, (for the Complement of 
to 909. is 90 degrees ) and I addit to the $ 
the Complemenst of 19. 00'. viz. to the £ 


899, oo', Which is g9gg85, the Sum is 1999 
and the \ Sum is 99992 : therefore es 99998 
100005, ſo is 60 the quantity of one deg! 
the Equator to 60 555; the quantity of a 
in the Meridian for the firſt degree of 


EXAMPLE, 2 


Let itbe required to find the length ofa 
in the Meridian .for the Latitude of 69. 
this Parallel of 69”. is bounded by the Par 
of 59%. on one Side, and by the Parallel of 
on the other Side, Then by the firſt of the 
ceding Proportions the Sine of the Com 
of 59%. og", is/51.503, therefore as $15035 


10co00, fo is 60 to 116 1?*1* for 


of a degree in the Latitude of 60". cf. 


1 
te 
te 
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But according to the ſecond proportion, you - 
ſt look for the Sine of the Complement of 
z*, which is 51523: and alfo for the Co-Sine -- of 
*, which 1s 48481. the Sum of theſe two 
umbers is 99984. and the half Sum is 49992, 
fore ſay 
As 49992 is to 1000090 fo is 60 to 120 gov 
jaſt quantity of a degree in the Meridiantor 
Latitude of 699. of, | 0 
And thus when you have found the- quantity 
a degree for” the Parallel of 2%. oo, you 
| 54d it to the quantity of a degree for the 
rallel of 1®. 05” and the Surh hall give the 
—p in the Meridian through which the 
rallel of 2+ from the Equator. - Again having 
nd the quantity of adegree forthe Parallel 6 
, oo' add the ſame to the Sum of the quantis 
s of 1*. and 25. andthis aggregate ſhalt ſhew 
term in the Meridian t h which this 
ird degree of Latirude muſt paſs. 
By this you may eaſtly 1 how the Me- 
fien line muſt be encreaſed for the Equator to- 
rds the Poles, only by help of a Table of Na- 
ral Sines ; and how to pertorme the ſame by & 
able of Natural Secants (which is the method 


d by-Mr. Wrighr ) may be apprehended fron 


1s univerſal Theorem, viz, 


120 The Art of Navigation. 


Falins is a mean proportional between the Sine of off :! 
Arch, and the Secant of the Complement of wlll t! 
ſame Arch, bl 


4+ @ * Wh * \ 


Demonſtr. the Triangles CFK, CDH are k 
or equiangular, becauſe of the two Parallel 
CK. DH and by Theor. 2. 3. Chap. 6. the any 
CFK is equal tothe angle DCH. therefore by 2, 
Euclid, as KF is to CF. fo is CD to CH. but Cl 
is equal to CF the Radins of the Circle, KF 13th 
Sine of the Arch BF. and CHis the Secant oft 
arch DF, the Complement of BF to a Quadr 
and therefore alternately, as HC. FC: ; 
which was to be demonſtrated, | 

Hence it appears, that ſeeing the Semidiamet 
of each Parallel is made equal to the Semidians 
ter of the Equator, the Meridian at each point 
of Latitude muſt needs encreaſe by the ſame pro 
portion wherewith the Secants of the Arcs 
contained between the points of Latigude andtk 
Equator do encreaſe. 

Thus both by the Table of Natural Sines, « Ml 
Natural Secants, may the diviſions of the Meri 
an line be expedited. For, firſt find the Secant« 

r degree of Latitude from the Equator, thi 
ſhall give you the SeRtion in the Meridia 
through which the firſt degree of Latitu& 


mm, t* wy 


© 


__ —y __— _ g_y —  M_ 


muſt be drawn ; then find the Secant of two && 
grees, which being added to the Secant of! 
degree, the Sum ſhall be the Seftion on the Me 
rician, throngh which the Parallel of 2 degret 
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muſt paſs. Again, find the Secant of 3 degreex, 
this added to the Sum ofthe Secants of 19. and 25, 
the Aggregrate ſhews the Settion or point of the 
Meridian through which the Parallel of 3 degrees 
of Latitude muſt paſs. The ſame you mult under- 
and of all the reſt, 

But to render the Idea of this contrivance more 
perceptible, 1 ſhall uſe rhe Author's own Illuſtra- 
tion which-15 as followeth, viz. If a Globe he 
with all it's Mer dians and Parallels poſited in 4 
Concave Cylinder, ( their Axes mutually agre-- 
ing ) be ſuppoſed to be blown like a Bladder rill 
every part of the convex ſuperficies of theGlobe 
touch every part of the concave Cylinder, then 
ſhall each Parallel upon the Globe attain an equal 
Diameter with'the Equator or Cylinder: and then 
ſhall the Meridians upon the Globe, be every 
where ſo far diſtant each from other, as they 
were at the Equator ; and by this contrivance 
will each part in this Concave Cylinder, motnally 
wree with irs correſponding part in the Globe, 
without either ſenſible or explicable Erroor. 

For the Delineation of theſe Charts you muſt 
proceed thus. By the continual addition of Sec- 
cants, you have a Table of Meridional parts, the 
Secants beginning at the Equator or Parallel of 
69, oo', and continuing ſacceſſively to the 
Poles, that is equally alike on both Sides of the 
Equator : da of Longitude, or of the 
Equator being taken for the Radius of that Cir- 
cle, whoſe Secant ſhew the points of diviſion in 
the Meridian Line. 

The readieſt method for drawing the Parallels 


of Latitude in thoſe Charrs is by help of a line of 
SCecants 


2 © ms 
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Secants upon a Se&tor, for making ohe degree 
Longitude in the Equator, ( which you mayt 
of what length = pleaſe ) the Radius of a C 
cle, reify the firſt points .of the Secants vr 
your Sector, to that diſtance, ſo ſhall each deg 
upon your Sector give you the quantity of e 
degree of Latitude in the Meridian line, as 
ſhall farther explain in the uſe of this Chart. 
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able of or of he Meridional Park, phebd 


F 1 G:- 65. 


Et it be required to mgke a Chart 
Latirude of q** o9' to the 
containing cight d pore of Lone n piude,” * 

Draw the ve 3B; | repre 
equal parts, all each part 
gree of” Longitude : Upon A, draw 
dicular to AB; and from B, draw BD 
AC: alſo from? each of the ei = qe. 
in the line AB dfaw Parallet 1 
gure ; To Thall theſe Jines xe cen ric 
To graduate 'the Meridjah AC or BD, 8 
the foregomyg 1able,the ] partsf 
of Latitude; viz. 3291 por nr ind the 1 
ing parts'ot the Latitud& of 499 C9, <4% 3Þ 
ſubtra& the leſſer of thafe two numbers hi 
the greater; and the remgiaer wall. be 934 
This done, you mult divide each of YGMS 
equal jay ia tbe line AB int 19 oths 
parts, i@ {þall each of theſs ſma Di viizoas > 
tain ke£-mgutes. Laſtly, from thas. Scale AB 
91 parts. and fet the ſame from, .48 to +2 
the Meridian line AC, and-tr "49 Grany 
Paralle Hg that Latitude. in, from 
go Þ $ anſwering F© drg- (& 


next Latitude bY VL. rake | 
we rid opal. parts for 49? 1% att We 3 
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mainer is 92, which taken from the line 
muſt be applyed from 49 to 50 degrees, 
draw the parallel of $> degrees as in_the 

re, and ſo proceed till you come to 54 de- 
s of Latitude. 


ly, Thaz the diſtance 14f phaces may be 
readily found by y = you mrſt draw 


ge EF, which, {Fs egrees 
. each degree mY his no Te Ie rl 
0 > way <p in <he Vi- 


into ten equal parts, _ done 
fo an is Called the Auxiliary li 
uſe ſhall be declared in its due place. 
wing thus far explaincd re 
. Geagra Charrs 
a Goxrhicd Ch and ReRilinear } _—_ 
| nc for — the true Idea 


IEENESID ET 


{ upon Segments Ell , ad H 
becauſe it is impollidle paged Nermuloy. 


of theſe lines without ſome greens Ac 
or Conic Sections, 
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of the Mariner s Compaſs, ant 
Naiaure, of  Rumt»l; | 


ines. 
Plate © 2. 


Hen mankind firſt became ſenſible 


poſlibility of travelling” by Seay 
25-upon the Terra Firma, ry ua r0'T 
the' ſituation of -places. 'To which a 
yided the Lnrigon. igto four,e 


Eaſt, Souths' Weſt-aod North, being dit 


theſe 4 Coalts by the motionof. the Sun, ! 
his riling, they found the Eaſt pointy 
Southing the South and North pollecy 3 
Setting,the Weſt point. q (01 
But this advantage was of no uſe to t 
the night ume, which obliged them more 
rowly to conſider the motion of the fixed 
viz. the Pleiades, and the laſt in the Taj 
the little Bear That the Pleiades was 
the Ancients for this purpoſe, ſecms to: 
plyed from the Etymologie of the word; 


in the Greek, av ( from whence ſome 
the word Pleiades took it's name ) 


i c ——_— it's poſition, which B/ 
c from the Equator, hereby they © 


ad Y $43 | 
"The Zrt of Nawigation. __ &; 
Hfeorer the Eaſtby jt's .._.the 
| NE Rank by it's Clarion ;--and "the 
Jeſt points of rhe Hortzon by it's ſetting. 
The laſt Star id the little Bear 5 tayle has been 
x many Apts fo near the North pole of "the 
yorld, that the Circle it deſcribes about iris al- 
ft inſenſible 3 and therefore” as Seamen uſed it 
fore che Oy 6 the Magnet; the diffe- 
-r in being dir by this-Sear, or by-_the 
le it ſelf-was-inco ble} --. 22-55 
This was the praQtice of Seamen inthe Infancy 
pf Navigation, and when|intervenitly Clouds did 
ot deprive them of theſe helps, were the 
aides they had to dire@t them in their Courſe: 
nthickand clondy weather, they were-at a loſs, 
it knowing which way'tb fleer, tillthe uſe of 
he Magnet came to be-known-: and 'then- they 
ook leave of their old Friends, the Stars, having 
ho further occaſion far their help, | 

Alſo thoſe who inhabited the Southern Tem- 
erate Zone, or any where between the - Equator 
and the 'South Pole, wete totally deprived of 
the Benefit of being direQed by the Pole Star, 
becauſe there is no remarkable Star ited 
near to the Pole, 'a$ that of the little Bear, 
5 to the North ©. Eat tt 5» 
But upon the. Invention of the Compaſi, they 
fond 2-certain DireRtory, both by day and night: 
ths Compeſs they divided into 33 equal parts, 
me one in theſe five ſeveral Languages are 
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the Sex Compaſs-we tearn* ts 4ind? ef 
rſe between any wo Places it ecrty 
known till the diſcovery-of zbis uſctul Ialtruy 
for /how could the. Seamen-'of old, 4 
upon the Jurface of the Sed, where- they 4s 
ſee nothing, ifs Pomtus & eAther 1, di A 59 
between any 4wo places, not knowang the 
or ſe from-the one to the other F* 
warjt-of which knowledge did much ret 4 
improvetnent of Navigation in thoſe-vmy 
And this was the reaſon why the new. wor 
Amerisa lay {9 tong vndiſcoyered. "37 
The Sea Gompaſs ( by which we find out 
Courſe frow-onE place to another, 1s 
elſe than a Bax haying,a Braſs Pin” in -the mien 
upon which. g rourd piece-of tiff ; 
niſhed with a hollow Center, called the. Cip,,®# 
a piece of Steel or Iron; Wyer ) always mr 
This Wyer being commoyly bent info 
Rhombys, one of its ' angles lying onder'l 
North point or Flower de Tucr, the-other oppor 
angle lying under the Sourh Point thereo!, 28 
Inſtrument being thus far prepared, tilt 


the Qoet-or Sit-Poper Wyer being Mt 
faſtened to it, and ru -the NN w__ r 
Rhombes which Hes" under-the Ne, Poin 

(he | South Pole of the Magnet, and the opp 
«cute anglc of the Romims which es naders * 
South -Point,”of the Chard, they rub vupot 
North Pole of the ſame Magnet,, and-1 

Chard being placed with its Cap,upon t 

does ( by -an unaccountable property the 
Stone ) apply ir ſelf to a true Meridian, or I 
to That Polition, The virtuc of this Stone's 
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aer {is flock; thit i Ju ed hereof 1 be ft 
nc the Magnet ie ſelf be to _—_ 
that at! may:rrbove” (wi 

| ) 16 twillonever: ceaſe/rty on 
j ins Foles ſtand- exattly. North-or South. -: And 
us is the Sorwogy at A pens nor called 
| fs; | by-whoſe wercah dire a 
the untractd” | vfirthe Sea, 

f at 00. aflgned Plates "NE 2; novrint? 
Th Compab thus and youched, does 


pate apply i tod) true\Meridian, 
laces, It hot ſhew the-rvue North 


der Points of the Horizon, but deviates 
"om them, and this wei pho 9 my mp deg 
theitof, or Yarigtion, -\: or 
"Thus at the Azores, the Compaſs no vari- 
_ but in ſeveral places which lie under that 
ridia - tay oe \beer! found | a>? W 
© nt theeores Eaftwand; 
vo the--Clape: of /Good Hope, the +4 de- 
ines from the North Eaſtward, and -the»Decl!- 


legrees: further: than | the Meridia of Titar, 
here the Declination-js:about. + xl 
ber darn hges radon of 


a ay dane Cy he De 
at ar 'L 

Declination was 3 19,11 57, and in the Year 1622 
the fame plackit wes found. to be 6%./13\- in 
the year 1634, it was 4*. 06', The-Reaſon-: of 
which Phznomenon may be this. The Gone 4 


a 


Al No i $0 
158, 99" "The Art, of Navi al % 
Earth and fipa 4d of na 
ing ater than ofi thin ode.y 
and. offEarth more” of i eſs Magurtioibing 
- therefore" muſt ne6ds/k-brt©- 1 | 
fide towands  thetEaſh and Weſt: 9 a 


\Abdbecauſc the liable: 
on fourth tins! Nene end, fogk 


Horizon ; and barring d variation ; is: th 
- udfit td dived Ship/in'her trace Oc k 
. we will.here ſhew the! way how to | 
ty thervaciariori of MECIIEY Xiu 
| [7/3 104 .,noOL 

; a11 boils | iy 
$4 the carr Lie 


- ON = (1 26.8 | 


#42 The tiakirade w the Shipt3 
knowac thetime of $un Riſing'or $ 
1s ſotnewhar toy d for ourt 
men, nfleſt- they be wid | be 
on bf cal Triangles,” ol 2 pe 
[0 2/11 Bhat the! refration of 1 the! 

_ a to be in the Horizon, - 
yo > 4 iimites belowe ies-'T 
7 ſhalt »ſuitirure- another” way: 126 
te 'Rte4 whit is Jeſt! difficulry (1908 
certairt ® In 6rddr/ to'whic hobferverheſel 
ny Rules?” | bs *B0Y T 123% 5» 
| "7 _ 1.140” 304114 4 
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i, Obſerve the Sun's Altirude, and point of 
ompals: he. js. upamat thatmement-ob time, 
about 7, .. 8. ar 1944: Glack in the morn- 


2- Obſerve - the. rat . 

— 
MOT, ! 337 | ” i] $/ 

il kapperebonto 3, 4.07 $12 ClockunithtAt- 
tation be feund.v/) i: i. bns .v2Cl 

For if theſe points of the Compaſirint equality 

iſtant from the North or South points of the 
paſs, then there is no variation. 

Bur if the point in the Forenoan, be fuxther 

iſtant from the Meridian line of the Compals, 

han the point in the Afternoon, then is the va- 


-—_ ”——” —— —__ - .- - 


Lafth, If the point in the Forenoon be ef di- 


ant from the Meridian line of the Compaſs, than 
he point in the Afternoon, then is the va- 
ation Eaſtward, 
The; quantity of the variation is thus found, 
ake the intercepted Arches between the North 
of the Compaſs, and theſe two points,. the 
Ic in the Forenoon, and the other in the After- 
on found by Obſervation, the leſſer- of theſe 
> Arches, being ſubrraced from the | great- 
T, of the remainer is the varizatuen, re- 


6c The = / Pre, 


. I”, 
> 3a10q- &N2 riot Envs of! 


To find what: ckqutnof ex Cl 
T1010 351 angle deckpuintf S 
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ay Deg, and Minutes anſwer'to 101 Þ< 
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Of the Nature'sf Rhomb- Lines. 


When the Ship Sails upon the Merida 
u"o0n ahy Parallel, it is nothing difficult 
termine her way, But when the Ship Salky 
any other pbint of theCompaſs, this duc 
greater than every man imagins ; becauſe ſe" 
ters both 'her Latitude and Longitnde,” 7 
Difficulty is ſo much rhe greater, , hom 0x 
the Voyage is more diſtant from the Xquind 
towards cither Pole : and by how mac 
Rhumb or -point of the Compals ſhe Sails up 
more remote from the Meridian, 

For near the EquinoCtial, Where the Men 
are almoſt parallel ; and in'thoſe Rhambsm 
are near the Meridian, where the Longian 
but little alter'd, rhe Errour is inftnfible.” 

In Sailing'upon any of thefe Oblique 
the Ship is fo direfted by -the Compal,” 
guided by the Helme, that the line ſhe Saws 
on does Every where keep the ſame Angle 
the Meridian according to the diſtance 
Khuwb from the North or South line. And 
the Compaſs is as it were a moveable 
and the lices of direction therenponare Tx 
terſetions of Azimutts with the ſame 
tal plain, dividing it into ſv many parts 
are called Rhumbs : it comes to baſs that 
Nblique Sailing towa: ds the clevated F 
place wherennto the the Compaſs leads is 
more between the Parallel -f that Place 
yon are. and the Polz, Wherefore the 
the Ship's Oblique Courſe is an Helix or Pp 

—_ M 


Ld 


( - 
\ 


j 
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hing nearer and nearer to the Pole; 

never falling 1nto it. Thus inFig. $9. let Pre- 
ſent but thePole of the World,and all the Con- 
ic Circles to be parallels of Latitude deſcri- 
at diſtance one from the other, and let 
ſreig t lines PAC. PEB. PID. POF. PVG curt- 
| Parallels in the points C. B.D. F.G.H 
Meridians : and let all the Segments CA. BE. 
OF. VG be equal in length, tho? the Angles 
BPD, &c. be unequal. Then Jet us fup- 
the Ship to Sil directly NE. ſhe ſhall there- 
deſcribe the arching line CBDFGH. this lire 
$ continually approach nearer and nearer to 
Pole, but can never fall intothe Pole, becauſe 
ill Keepeth the ſame diſtance ppan the Com- 
$ between the Meridian and the Parallel in 
>< it is, and maketh with the Meridian, an 


le of 45*. 


ele ,Spirals ( as the learned Dr, Oughtred 
$ you )onght to.confilt of the moſt minure 
indivilible parts, for if they be any whit great, 
account of the Ship's motion will be confound- 
z and carry'd down from the true place whi- 


7 the Ship is gone, towards. the ,Equinottial : 
ther can you return by the : Rhumb,you cage. 


imagine in Fig, 59. two Meridians ,PAC. 
6. and that ABand CK arc like Segments of 


d Parallels; ſo ABCK ſhall be a kind cf a 
it-angled Spherical | 


. Quagrangle , in "which 
there be drawn the Diagodhal CB. upon which 


Ship is ſuppoſed to have moved from C to B, 
may eaſily be demonſtrated that the angle 


IL 1s greater than the angle ACB. this ſhewech 


you are fallen from your Rhumb into ano- 
M z ther 
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ther point, and had need to bear wp t 
gain into the Rhumb BD, making withtk 
ridian an angle PBD equal to that other 
Again, the Diagonal arch CB cutteth the 
drangle into two Triangles unequal one 
other ; for tho' in both the ſides AC. BK. 
qual, and the fide CB be common to then 
yet the Baſes A Band CK, and likewik 
angles are unequal, yea tho the diſtance 
Parallels be but one Scruple of a Degree 
the leſs you take the diſtance of theſe 
that in ity will alſo he the leſs. So tht 
any artifice it may be bronght about £ 
AC benot one Minute of a d which 
the Sarface of the Earth is r, 159. En 
but the 1coo0cth. part thereof which 
one Inch, there may be Tables calculated 
Radius of 100000-0 which ſhall reduce 
ſmall Spherical Triangles into right angie 
rical Triangles, whereby the Spiral 
wo Courſe may be recall'd to precas” 
neſs, hs: 
Thus having given you a tranſient ace 
CI It's variation, and the 
Oblique Rhamb-lines, 1 proceed to 1 
ful Geographical Propofitions before I em 
on the uſe of the Charts, or the Art | 
£10n. > 


| 


* 
mY 


= 
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CHAP. X. 


SL. Sam HE TT 


find the diſtance of Places when 
bey lye under the ſame Meridian, or 
a the ſame Parallel. 


PROB., 1. Fig. 58. 


© find the Semidiameter of any Parallel, 
either in Sexagenary or —_ | 


reing that every degree is u ided in- 
» equal parts, commonly called Miles, theſe 
s we may call Sexagenary Miles; each of 
h exceeds an Engliſh Mile, as 1noted before, 
fore the Sem:diameter of the EquinoQtial 
$60* multiply that by 6o the , 
$ ina d the produtt 3600 ſhall be the 
liameter of the Equator in Sexagenary 


bat if you deſire the Semidiameter of the 
or in Engliſh miles, then becauſe 69. 545 
liſh make a degree, therefore multiply 6y. 
| 4172.88 ſhews the Ecgliſh 
Semid of ew 
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find the Semidiametar of any other Paralk, 
of 30degrees in Sexagenary miles, ſay, 

As Radius XC fine of 907. 0)' ——— 1000 
Is to Semidiameter XC 3600 —3y 
So is the Co-Sine of 307, 00'———g; 


to the numb. of Sexa.miles in that Pa.3 128. 349 


Again to figd the ſame in Engliſh miles, 
As Radius XC. Sine of $07. 00' -- — 100000 
Is to Semi. of the Equa. AC 4172. $8 - 362 
Sois the Co-Sine of 397, 00' viz. AD —5 
tothe num.of Eng.miles in that Pa.361 3. 3557 


: 
, " 


PROB. 2. Fig. 58. 


To find bow many Miles ( both Sexagenary «ad 
ghſh) make a degree of Longitude in any t 


In the Latitude of 307, oof, I demand 
many Sex ry, and alſo Engliſh Miles, 
a degree of Longitude, then becauſe 6. 
nary mites make a degree of Longitude # 
Equator, and alſo 6g. 548 Engliſh miles 
degree of Longitade at the fame, therel 
for Sexagenary miles, 

As the Radius Sine of g0®. &o AC —16c 
E to one deg. at the Eq.viz..X£,60 miles1 
$0 15 the ConSine of the gi.La. AD. 30.0045 


to the num. of miles in a of that.119 
Parallel, viz. AD $1. g6 Bs nn 
| To find the fame. jn Engliſh miles. 


FTE 3 - 
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s Radins Sine of 909. 00' viz. MC. 1con5coo 
to 69.548 miles in the Equator EC — 1 841609 
is Co-Sine of the gi.La. AD- 302. 00'=9937550 


the num,of En. miles required 60.22--1779t 39 


PROB. 3. Fig. $$. 


' find the diſtance of Places poſited under the ſame 
Meridian. 


Two Places cannot be farther diſtant than 
$*. or 10800 Sexagenary miles — or laſtly 


2518, 64 Engliſh miles. 
CASE 1. 


If the rwo Places be poſited in the ſame Quadrant 
of the ſans Arr idian. = 


Subtrad} the Latizude of nhe lefier, og the 


tude of the greates.the remainer fall 
uterence of Latitude in Degrees LLLAKGES, 
tered into Mules gives the diſtance re- 
quired — Exam. 
Let there be two Places, the one at H, the 0- 
iter at { bothin the ſame Quadrant of ybe ſame” 
n, that at #in the Latitude of 402. 09 
N*, and the other at 1 in the Latitude of 509. 
8 both unde the Gas Mexidiad ANP. RS?. 


M 4 _. 
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AI $09, co”. Io 
Subtra&t 4O. ©0 60 


et Et a tt 


Remains Hi—-10. co 600 Sexagenar 


69. 548 
IO 


695.480 


CASE 3 


If the two Places propounded be indifferem 0 
of the ſame Meridian, viz. the one in 1 
the other in South Latitude, to find their df 
aſunder. 


Let the one lye in 409. 0o' North tu 
other in309.SouthLatitude add theſe two nu 
together, and their Sum ſhall be the diffe 
of Latitude or neareſt diftance in degrees 
, minutes, which reduce as afore. . 


40 
30 


diff. Lati, D.M. 70 
60 


diſtance in Sexagen. 4209 wiles.../ 
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CASE 3. 


If the two places lyeunder the ſame Meridi- 

1, the firſt on this Gde the Pole; the ſecond on 
x other ſide thereof, the ſum of the Comple- 
nent of theſe two Latitudes ſhall be their diffe- 
ace of Latitude, or neareſt diſtance in degree 
nd minute, 


ry 


EXAMPLE. 


Let one Place lye at K on this ſide the Pole in 
ie North Latitude of $9". 40'. and let the ©0- 
her Place be I on the other ſide of the Pole, viz. 
n the North Latitude of $829, 00'I demandtheir 
diſtance they being both under one Meridian. 
The Complement of QL $29. co/is NPL 8», 
9 ,the Complement of AK $92. 40' iSKNP 309, 
20/, theſe two Complements added together 
make 38*. 257 for KL the neareſt diſt- 
ance in degrees and minutes. 
389. 20 
60 - 


Diſtance in Sexagenary miles 2 3c0 


CASE 4. 


one Meridian 
of the ſame 
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that remainer from a Semicircle, © ſhall 
have their neareſt diſtance required, 


EXAMPLE. 


Let one place be RK in the North Latitad 


2, 40' the other be Min the h 
of 307. oo. to find their neareſt diſtance in 
agenary miles. 

59%. 49 diſtance in D. M. 150%. 20” 
3O. OO 60 


mm a = = 


29. 40 diſtance in Sexag, miles. go20 


— __— ——O—O— 


1 $0. 90 


— Loa -— > Da 


150. 20 


PROB. 4 Fig. x8. 


if two Places lye under the Equator, and t& 
Longitudes of theſe two Places be known, 5 
difference of Longitude between them is the! 
neareſt diſtance in degrees and minutes ; bet © 
this difterence of Longitude exceed 180%, Qt: 
Subtraftit from 3602. 09' and the remainer ful 


be the diſtance required in degrees and & 
iytes., 
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PROB. xs. Fig. x8. 


ping the difference of Longitude between two Places 
hing both in one Parallel , to find their neareſt 
diſtance in Sexagenary miles. 


By Prob. 2. of this Chap. find the number 

f miles in the Equator which make a degree of 

ngitude in that Parallel: then multiply the 

lifference of Longitude between theſe two Places 

by the —_ miles in that Parallel, the pro- 
a& ſhall be the neareſt diſtance required . 


EXAMPLE. 


Let the two places be both in the Parallel of $0. 
and let their diff. Longitude be 1 25. then 
Problem 2. of this Chap. it appears that 38. 
$7 Equatorical or enary miles make a gde- 
gree of Longitude in that Latitude, therefore 

35. 57 
14 


, 7714 
3857 


— ——— 


Diftance required 462. $4 in Sexagenary miles. 


The diſtance of any two not _ as 
n theſe Examples, ſhall be Gibourſed at large 
in the enſuing Chapter 

CHAP. 


The Art of Navigation. 


CHAP. XL 
The uſe of the Plain Sea Chart. 


PROP. 1 Fig. 33. 


The Latitude and Longitude of two Places groen, # 
find their bearing and diſt ance. 


\ |Pir one place be A in the Latitude of # 


oo! Ne. and Longitude of 209, oo' let 
other place be B in the North Latitude of 50: 
oo' and Longitude of 229®. 09" 

Draw the line AB, which ſhall repreſent ther 
neareſt diſtance ; then upon the line AF meal 
the diſtance AB, and you will find it to reachiv 
D. fo ſhall AD 29, 48.-or $56 Leagues be 
meaſure of AB, the diſtance required. 

Alſo the line AB cuts the Quadrant in 4,wlid 
Mews that the Courſe from A to B is 4 
trom the North towards the Eaſt, that is 

Note AC is called the diff. of -Jatitade 8h 
CB the difterence of Longitude between thele 
Places. 03bfe 


pRO 
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PROP. 2. Fig. 33- 


The Courſe and Diſtance, between two Places, 
ith the Latitude and Longitude of one of them 
giren to find the Latitude and Longitude of the 
other place. 
Let one place be A in the N» Latitude of 489. 
00 or pen — — _ let the Courſe 
; given be NE, the diſtance of the two places v 
| on the Conrſe be 29. 48" or 56 F 
Draw the NE line AB, and from the line AF 
take 2”. a8", viz. AD, which ſet from A to B, 
then from B draw the line CB, parallel to AF, fo 
», vo lull B be the ſecond place ired, which by 
the Chart is found to lie in the N*. Latitude of 
$?, oo", and Longitnde of 229. oo'. 


——_ 


PROP. 3. Fig. 33. 


ing the Latitude and Lougitude of one Place, 
th the Latitude and bearing of another Place, to 
find the Longitude and diſt ance of this ſecond Place. 


Let one place be A in the N*. Latitude of 48”. 
and Longitude of 209. oo' let the ather place lic 
mn the No, Latitude-of 50®. oo'. the Courſe be - 
tween theſe two being NE. 
; Ca point in the North Latitude of 50". 
w'CB, parallel to AF, then from A drawy 
line A 4 B, to cut the Parallel of $o?. 
B be the ſecond place requi- 


— Ez #S> #974 iot% 
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Longitude (by the Chart) appears 
42%. OO, 

By this Prop. we may eaſily ficd how 
Miles or a Ship muſt $ail upon avy po 
the to raiſe or depreſs the Pole ogel 


Bree. | 
Thus let AE repreſent one Degree of Lai 
from A, through each point in the Quant: 
the Compaſs draw lines, to cut the pardedd 
Latitude EH, as A1i.A2.A 3. A 4: &c.m 
ſhall be the reſpetive diſtances upon cadhips 
for raiſing the Pole one Degree, andif & 
62 miles, A 1. ſhall be 61 miles, A 2. 5 
A ns. 52 miles, A 4. 85 miles. AF. 1: 
AG&. 157 miles, A 7. 337 miles, and laſtly, 
Sayling Eaſt or Weſt ('which is the eight pol 
you neither can raiſe nor depreſs the Pole, 
you always keep of an equal diſtance fromit. 


PROP. 4. Fig. 33- 
The Longiunde of two places, \the Latitude of 
them, and the Courſe given, to find their 
and the Latitude of the other place. 


Let 'one place lie at A in the No. Laticat 
48", oo and Longitude of 25%. 00'. the 
in the Longitude of 22% the Courſe ve 
them being NE. , 

From G a point in the Longitude of, 22% 6 
the line GB parallel to Al, then from A &# 
the NE line A 4 B to cut the parallel line” G 
B. ee, from B draw BC parallel to At, 
'-all the Chart ſhew that the place B lyes WB 


N-, Latitude of $09.00, ard AB ap 
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will reach from A to D. lence it is 'evi- 
nt that the Uiſtance Vetween A and B is '56 


PROP. x5. Fig. 33. 


Latitude of any two places and their dift ance given, 
mth the Longitude of one of them, to find the Lon- 
gitude of the other, and the Courſe from 'the one 
9 the other. 


Let one place be A in the No. Latitade of 48» 
and Longitude of 209, let the other place 
in'the N-, Latitude of 50*. 00. the diſtance 
een them being $6 Leagues. 

Out of the line AF take the diſtance given, 
t AD 56 leagues, or 2*. *48 then from A 
1 the diſtance AD croſs the Parallel of =. 
.mB, Laſtly, draw the line AB, fo ſhall it 
ppear from the Chart that the B lies in 
Longitude of 22®. oo'. and the Courſe 
-4— is 4 points from the North'Eaſtward, 
TT I$ 


PROP. 6. Fig. 33- 


Longitude of any two- places, the Latitude "f one 
of them, and their diſt ance given 10 - the Latitnde 
of the other place and the Comrſe them. 


Let one place be A in the No, Latitude of 487. 
vw and Longitade of 2069. 09'. and Jet the 0- 
ver" place 'lie in the Longitude of 22. 0-7. the 
tance hetween the two places being 56 _- 

pon 


p 
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Upon G a point in the Longitude of 2p, 
draw! GB rallel to Al, then from the liz 
take 29, 48. or 56 leagues, viz. AD, with 
ſetting one foot in A, croſs the line GBin 
draw AB. Laſtly, through B, draw BC 
lel, ro AF, fo ſhall B bethe ſecond place r 
red, whoſe Latitude is 5©®. and from the( 
drant deſcribed upon A, it is evident £ 
Courſe from A to B is NE. 


PROP. 7. Fig.. 33- 
To work a Traverſe by the Plain Chart, 


A Ship from the N*, Latitude of 50% 00 
Longitude of 209. 05 ſayls NNE 26 
NE, 30 leagues North 22 leagues, Eaſt 24iagl 
SE 26 leagues SSW 23 leagues, ENE 2 

ues,NE 27 leagues, and NNW 32 leagues 
und to a Port lying in the N?. Latitude 
and Longitude of 23”. oo. Idemand bet 
titude and longitade, Courſe ard dltant 
upon a ſtrait line, and her bearing and 
from the Port, ny 

Lay a Ruler upon A, and the NNE line, 
from C by the lide thereof, draw the lines 
parallel to it, then from AF take 26 
which ſet from C to Y, that done, lay#* 
upon A and the NE, and from Y dran.F 
paralle] thereto, upon which ſet 30 league 
Y to x; allo from 3 ( becauſe the next v8 
1s North ) draw 3 0, parallel ro A 
22 leagues from & to.0 then from (7 
05 parallel to AF -( becauſe the- els 
agd {et 24 leagues from g 55S, then lay 
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[and the SE point of the Compaſs, and from 
n# a line parallel to the fide thereofas # Q, 
which line ſet 26& leagues form & to q,then 
2 Rnler on E and the SSW point, and from 
lraw the SSW line Q mf parallel to the fide 
of, and ſet 23 leagues from Q to wp, that 


lay a Ruler upon A and the ENE point, 
fr6m # draw the ENE lice w = upon which 
25 leagues from =, alſo lay a Ruler on A 
the NE point, and from = draw =m paral- 
to the ſide thereof, upon which ſet 257 leagues 
12 to M, Laſtly, lay a Ruler on Fan1on 
point, and from M draw Mt 7 parallel 
the ſide thereof for a NNW linz, and 
32 leagues from Mm 2 ::$o have” you finiſhed 
the Courſes of the Traverſe. 
0 find the Ships Latitude, Longitude Courſe 
Diſtance run upon a ſtraight line,” do thus. 
Taw the line G , and from 7 draw 7X 
allel to AF, 7 = parallel toFE, ſo ſhall the 
rt ſhew you that the Ship is in the N", latit, 
$8, 24. and longitade 245. 42/, - Alſo from 
with the Radius AK. ſtrike the Arch LM, 
> applied to the Quadrant K N will reach 
m K to R, hence it is evident that the Courſe 
Cto 7 is NE 29. oy Eaſtward, and the 
ance C meaſured upon the line EF or Al, 
reach from F to O, viz. 6". 24'. or 128 


To find the Courſe and. diſtance between the 
pand Port, draw the line 2 Y, becauſe the 

lies at w-from 2 with the diſtance AK 
ie the Arch PQ, which meaſuged upon 


FQuadrant KN will reach from K to R almoſt ; 
od od, hence 


I. 
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hence the Courſe from 2 to Y is " 
Weſt, and 7 W 15 their diſtance, w 

red upon the line EF gires 2*. 19,.0 
leagues. . 7s wt 


CHA P. . XI, 


Of Plain Sailing. 


H E buſineſs of plain Sailing conſiſts 
Logarithmical ſolution of ſuch "Ini 

as are drawn upon the plain Chart, What 
Chart is I have formerly declared, as 
what Hypotheſis it is grounded : there 
nothing more to be done, but only to fie 
Logarithmical ſolution ' of theſe Nautic 
angles, which are uſually divided into 6 
ing Caſes, <; 
Before 1 undertake the ſolution of the 

lowing Caſes, it will nor be amils to 
theſe general Rules, 


RULE+-TL 
The Ship in North Latitude. 


1. If the Courſe be Northward, ſhe ti ſet 
elcvateth the Pole, and taerefore the di 
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duced into Degrees and Minutes ) muſt be 
led to the Latitude, from whence, the Ship 
rk 54 IWR the Ship's true La- 
2. If the Courſe be Southward ſhe depreſleth 

Pole, or decreaſeth her Latitude ; and then 
dif. Latitude in Deg, and Min. muſt be ſub- 
ted from the Latitude ſhe departed ; and the 
mainer thall be the Ship's Latitude North 
3. If the Courſe be Southward, and the. diff. 
Latitude reduced into Degrees and Minutes 
ceed the Latitude ſhe came from ; ſubtra&t 
ſid Latitode from this reduced difference of 
and $ouh * and conſequently the Skip hunk 
tude ' and c y 
ſt the EquinoQtial. 


,RULE 2. 
The Shly is Suh Latirhde. | 


1. Tf the Courſe be Southward, the Ship! rai- 
h the Pole, or encreaſetl+ her Latitude z and 
n the diff. Latit. reduced into D. M. moſt 
alded to the Latitude from whence the Ship 
yard, and the ſh ſhall bothe Ship's Latitude 


?, If the Courſe be Northward, ſhe decreafeth 

Latitude;and therefore the difference of-Lati- 
le reduced into D, M. muſt be ſubtracted from 
& Latitude ſhe departed.and the remainer ihall 
the Ship's lati Sourh. a 
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. If the Courſe be Northward, and the 
latrirade redvced into D. M. exceeded the la 
ſhe came from, ſubtract this ſaid latitude 
the reduced diff. of latitude,and the remainer 
be the ſhip's -fatirnde No, - and * | conſeque 
ſhe hath cro@rhe[EquinoRtial. ; 


RULE 3. 


Hanne the Latitade' of ary twn Faces given, 1 
* i the -dffcrence of Latitade. 


1. If the tworptaces 1 er botiy in the Non 
both in South ltitnde, fubtrat 'the lelles 
tude from [the greater z the remainer (ih 
the Diflercnce of latitude /zn Degrecs; 
nates 

2. If one place lie in Nprth latitude, and 
other 1n South latitude, add the two tt 
together, and the\ſum ſhall be the diff. 
in Deg. and Min. 

The RedndQtion of degrees: and minutes 
miles ( or- leagues) both, Sexagenary and 
iſh, was fully expreſſed in Chap. 104 4/1 = 


' : 


R U LE" 4: nw 
Ta 

To find whether you-niuuſt Sail Northmard 
ward, berween. any two places whoſe Latin 
krnonn, | 1.4 
SF 


og + 


1, If you Gail from a greater No, 
leſſer, the Conrſe is Southward ; but if 
leſſer N». latitnde to a greater, the 
Northward. 
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2, If you fail from a greater South latitnde to 
ſer, the Courſe is Narthwagd : bur if from a 
South laticude to a greater, the Courſe is 
thward. | AS 
;, If you fail from a Nv»: latitude to-a South 
ieude, the Courſe is Southward : but it from a 
h latitude to a'North latirude, 5:.the Courſe 

Ty + | 


Northward. 


. 
*1j 


KSL E WW 7 
To find the Ship's Lowgitude. "ue 


1. If the Courſe be Eaſtward, the longitude 
creaſeth, and therefore the diff. longitude re- 
d into D. M. muſt be added t5 the longitude 
m which the ſhip departed, and the ſum-ſhall 
the ſhips preſent longitude : But if the Courſe 
Weſtward ſhe decreaſeth her longitnde ; and 
refore the diff. of longitudeireduced into D.M. 
be ſubtracted from the longitude ſhe deparr-; 
| = the remainer ſhall be the ſhips preſent; 
zitude. Fo. 
2.'If the Courſe ,be Eaſtward 'and the ſun of 
ſhips longitude and reduced dif. | longitude” 
ceed3609, ſubtratt 36c >, from this ſum,and'the 
mainer ſhall be the ſhip's true Longirude,/ and 
mlequently the ſhip hath croſt the Firſt Me- 


3. If the Courſe be Weſtward, and the diff. 
t. reduced into D. M. exceed the longitade 


came from; ſubtraQt this ſgid longitude from 

reduced” Hf, Jongit. and the remainer ſubs. 
ated from 4692. ſhall give rhe ſhip's preſent 
Agitade. N 3 RULE 


—_\ 
oy 


- 
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RULE 6. 


Having the Longitude of any two Places yi 
find the &ff Longitkde between how 


Subtra& the leſſer from the greater Loag) 
and the remainer ( being leſs than 180%, ) 
be the diff. longitude required. But if thi 
mainer exceed 180”. ſubtraQ it from 36. 
the remainer ſhall be the true diff. longitude 
Deg. and Minutes. 


RULE #5. 


To fiud whether you muſt Sail E "os 
ward, berween any t wo places, wiſe Longitude 


'1. If you Sail from a leſſer longitude © 
greater, the Conrſe is Eaſtward ; but if i 
greater t0- a leſſer, the Govurſe is Weſtwand 
2. If you croſs the firſt Meridian, and fall bu 
a greater wes a leſſer," the Courſe is 


ard. andif croſſing the frſt Meridian) 
m a to a4 greater ngitude, 
Qpurſc is Weſtward. 


ANNOTATION, 


»>Qur Modern G raphers de. many n 
place' the firſt Meridian over the 

of 'that-Country wherein they were bormz 
thereby: do diſtinguiſd the langitodes. of p8# 
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» Eaſt and Weſt longitude, accounting all 
places which lie to the Eaſtward of this 
cropolitan Meridian to lie in Eaſt longitude : 
all thoſe places which lie to the Weſtward 
of, to lie in Weſt longitude. 
ice it is evident that the Longitude of 
$s thus diſtinguiſhed, cannot exceed 180 
wrees. , 


K+» 3 i - 
The Ship in Eaft L ongituae. 


1. If the Courſe be Eaſtward, ſhe encreaſeth 
ow and therefore the different longt- 

uced into Deg.and Min.muſt be added to 

longitude ſhe came from, - and the ſum ſhall 

the Ship's longitude Eaſt : but if this ſm 
150 Degrees, ſubtrat ir from 3607. 
the remainer ſtall 'be the Ship's longitude 


2. If the Courſe be Weſtward, ſhe decreaſeth 


zitude, and therefore the- dif. Jorigitude 
d into Degrees and —_— —_ wp 


4 from the longitude ſhe 
 rewaer ſhall -be the FJ —_—_ 
+ ul the Courſe be Weſtward, and the diff, 
ngirade reduced into D. M. exceeds the 1on- 
ie ſhe came from, ſubtra& the faid longitude 
the reduced diff” le agends and the remain- 
ſhall be the Sh e Weſt ; and con- 
wer the Ship th "ot the iſ Meridian. 


N 4 RULE 
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RULE &9. 
The Ship un Weſt - Latitnde. 1 | 


1. If the Courſe be Weſtw the long 
encreaſeth, and therfore the diff. - JopeK, 
ced into D. M. muſt be added to 
ſhe came from ; and the ſum being leſs than 1 
ſhall be the Ship's longit. Weſt. But if thi 
exceed 1 807, ſubtrat it from $3609. and the 
mainer ſhall be the Ship's longitude Eaſt. 

2. If the Courſe be Eaſtward, the. long! 
decrcaſeth, and therefore the diff. longit. 
ced into D. M. muſt be ſubtracted from ray > 
gitude ſhe departed, and. the remainer fl 
the Ships longitude Welt. ...;..* 

3. It the Courſe be Eaſtward, and the | 
longit. reduced in D, M, exceed the Ic 
ſhe came from, ſubtrat the ſaid longitude 
this xeduced diff. longit. and the remain 
be the Ship's longit Eaſt, and cc 
the Ship hath croll the Sl Me: Meridian.  Þ 


RULE 20, 5:00 


The Lungitade of any rwo places (gift inguaſht 4. 
and Weſt Longutade ) giuen, Jud 909 
£-tnde berween them, 

If the two places. lie, bath in 


Eaſt, 
in __ ſobrra& the leſſer OM 
the remainer ſhall be the £ 
todeinD. M 


'Y | 
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. If one place lie in Eaſt, and the other in 

ef longitude, add them together, and their 

n being leſs than 1 809. ſhall be the diff. longi- 

le between them. But if this ſum exceed 1809, 

rat it from 360®, and the remainer ſhall be 
dif. Longitude required. 


SELLS. 2 


0 find whether you muſt Sail Eaſtward or Weſt- 
nerd, between any two places is Eaſt or Weſt Lon- 
fitude. 


1, If you fail from a greater Eaſt longitude 
2a leſſer, the Courſe is Weſtward : but if from 
leſſer to a greater Eaſt longitude, the Courſe is 
tward. 
2, If you fail from a greater Weſt longitude 


dz leſſer, the Courſe is Eaſtward : bat it from 

leſſer Weſt Longitude to a greater, the Courſe 
_ . 

3. If you fail from a place in Ea jtude to 

place in Weſt 1ongitode, the Corte Weſt- 

d, except you croſs the firſt Meridian, and 

ven the Courle is Eaſtward, and the contrary. ., 


RULE 12. 

wins the angle of the Come, and Quarter of the 

Compaſs you have ſailed in, to find rhe Ship's Rumb. 
Seek in the foregoing Table of Points in Pag.161 
core; and if the age ofthe Courſe be greater 
: j the greater 
'2an the neareſt whole then you have failed 
the Eaſtwo2rd or W of that whole pu , 

l 


178 The Art of Navigation. 
hence the Courſe from 2 to Y is NW ps. 
Weſt, and 7 W 1s their diſtance, which ae 
red upon the line EF gires 2*. 19, 
leagues. 


redw 


+», of. % a 
Of Plain Sailing. 


H E buſineſs of plain Sailing conſiſts 
Logarithmical ſolution of ſuch "Irigy 
as are drawn upon the plain Chart, Whatthe þ 
Chart is I have formerly declared, as alſoth 
what Hypotheſis it is grounded : there re 
nothing more to be done, but only to ſhe 
Logarithmical ſolution ' of theſe Nautical T 
angles, which are uſually divided into 6K 
ing Caſes, - 
Before 1 undertake the ſolution of the 6x al 
lowing Caſes, it will nor be amiſs to pres. 
theſe general Rules, 


RULE L 
The Ship in North Latitude. 


r. If the Conrſe be Northward, ſhe raiſetd 
elcvateth the Pole, and tnerefore the _ 
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reduced into Degrees and Minutes ) muſt be 
led to the Latitude, from whence the Ship 

; and that ſum ſhall be the Ship's true La- 
1. If the Courſe be Southward ſhe depreſleth 

he Pole, or decreaſeth her Latitude ; and then 
be dif. Latitude in Deg. and Min. muſt be ſub- 
ted from the Latitude ſhe departed ; and the 
emainer thall be the Ship's Latitude 'North 
3. If the Courſe be Southward, and the diff. 
Latitude reduced into Degrees and doe 
xceed the Latitude ſhe came from : 
wir Latitnde from this reduced Aiference of 
DEER 
2 y 
the EquinoQtial. 


RULE 2. 
The Ship i Swab Latithde. ' 


6 {X the Courſd be Southward,, the Ship: rai- 
= the a or encreaſetly her Latitude z, and 
Latit.: reduced into D. M. moſt 
alded to the Latitude from whence the Ship 
ad, and the ſnih ſhall be the Ship's Latitude 


, if the Courſe be Northward, the decreafeth 
Latitude;and therefore the difference of-Lati- 
ade reduced into D, M. muſt be ſubtracted from 
the Latitude ſhe departed.and the remainer ihall 
*the Ship's latitude Lack q 


N z 
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, If the Coutfe be Northward, and the di 
latirade redrced into D. M. exceeded the lat 
ſhe came from, ſabtrat this ſaid latitude 4 
the reduced diff. of latitude,and the remainer 
be the ſhip's [atirnde No, and conſequent 
ſhe hath croſt the[EquinoGtial. | 


RULE 3. 


Fang the Latitade of ary rr9 Flaces given, 
| * | the drifcrence of Latitude. 


1. If the tworptaces 1 er bots ta the North, 
both in South htitnde, fwhtrat 'the lefſes 
tude frem [the: greater ; the 1emainer,/ſhal 
the Ditlercnce of latitude | 4n Degrecs 
nates 

2. If one place lie in North latitude, and! 
other in South latitude, add the two latit 
together, and the: ſum ſhall be the diff. lat 
in Deg. and Min. 

The RednQtion of degrees: and minutes 
miles ( or. leagues) both; Sexagenary and 
liſh, was fully expreſſed in Chap. 104, +71 | 


RULE 4 mn 


To find whether you-ninſt S,5il Northmard " 

ward, berween any two places whoſe Latundei 
! kronn. | '9 

| 't 

1, If you Gail from a greater No, latis 

leſſer, the Courſe is Southward ; but if fron 


leſſer N”, latitnde to a greater, the 
Northward. - 
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» If you fail from a greater South latitude to 
kiſſer, the Courſe is Narthward : but it from a 
Guth laticude to a greater, the Courſe is 


pthward. | 
; If you fail from a Nv. latitude to-a South 
ttude, the Courſe is Southward : but it from a 

h latitude to a'North latirude, >-.the Courſe 


x Northward. | 


* - 


RULE 5.: 
To find the Ship's Lowgitude. ;*j 


a |. If the Courſe be Eaſtward, the longitude 
wereaſeth, and therefore the diff. longitude re- 
« into D, M. muſt be added t& the longitude 

s which the ſhip departed, and the ſum ſhall 
the ſhips preſent longitude : But if the Courſe 
Weſtward ſhe decreaſeth her longitnde ; and 
retore the diff. of longitudeireduced into D.M. 
be ſubtracted from the longitude ſhe deparr-, 

L = the remainer ſhall be the ſhips preſent; 

14 ©. 5” 

2. If the Courſe ,be Eaſtward 'and the ſum of 
ſhips longitude and reduced diff. longitude” 
weed 3609, ſubtratt 26c >. from this ſum,and'the 
mainer ſhall be the ſhip's true Longitude, and 
"equently the ſhip hath croſt the Firſt Me- 


3. If the Courſe be Weſtward, and the diff 
t. reduced into D. M. excecd the longitade 


ame from, ſubtract this ſaid longitude from. 

| nes oye rene or get 
ted from $692. ſhall give rhe ſhip's preſent 
=MUge, N 3 RULE 


-_ 
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RULE 6, 


Having the Longitude of any two Places gi 
find the &f. githde berween har 


Subtra& the leſſer from the greater Loagit 
and the remainer ( being leſs than 1809, ) 
be the diff. longitude required. But if this 
mainer exceed 180”, ſubtrat it from 360%. a 
the remainer ſhall be the true diff. longitade i 
Deg. and Minates. 


RULE 7. 


To fiud whether you muſt Sail ſow yr or Wi 
ward, berween any t po places, wiſe Longitude 


11. If you Sail from a lefſer longitude to 
greater, the Conrſe is Eaſtward ; but if fron 
greater to- a leſſer, the Gourſe is Weſtward. 

2. If you croſs the firſt Meridian, and fail 
2 greater —_ to a leſſer,' the Courſe is E 
ward.; and if ( croſling the firſt Meridian ) 1 


jail (from a leſſer to a greater Jongit 
Courſe is Weſtward. os 


ANNOTATION, 


>Qur Modern _—__ hers 406 th 
place” the firſt Merj my over —_ 
of that-Country wherein they were born; 
thereby! do diſtinguiſh the longitudes. hc 


"44%. 
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p Eaſt and Weſt longitude, accounting all 
je places which lie to the Eaſtward of this 
xropolitan Meridian to lie in Eaſt longitude : 
> thoſe places which lie to the Weſtward 
, tolic in Weſt longitude. 

Hence it is evident that the Longitude of 
& thus diſtinguiſhed, cannot exceed 180 


mees. , 


'% « % mt - 
The Ship in Eaft L ongituge. 


!. I the Courſe be Eaſtward, ſhe encreaſeth 
A a and therefore the different longt- 

uced into Deg.and Min.muſt be added to 
eitode ſhe came from, - and the ſum ſhall 
wAg- longitude Eaſt : but if this ſum 
Degrees, ſubtrat it from 3607. 
te remainer ſhall be the Ship's longitude 


L os Courſe he Weſtward, ſhe decreaſeth 
| , and therefore the- diff. lorigitude 
al inco Degrees and Minutes _— be ſab- 
nd the longitude ſhe de and 
ie _ -Jornas ſhall -be the Ship's yr 


+ If the Courſe be Weſtward, and the diff. 
kaginde reduced into D. M. exceeds the lon- 
Fade ſhe came from, ſubtra the faid longitude 
" m the reduced dif” lengleade, and the remain- 
hall be the Sh longirude Weſt ; and con- 
kyvently the Ship hath croſt the firſt Meridian. 


Na RULE 
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RULE g. 
The Ship in Weſt . Latutnde.. | 


1. If the Courſe be Weſtward, the longit 
encreaſeth, and therfore the diff. lopgit, re 
ced into D. M. muſt be added to the longit 
ſhe came from ; and the ſum being leſs than 1% 
ſhall be the Ship's longit. Weſt. But if this 
exceed 1807, ſubtrat it from 3609. and the n 
mainer ſhall be the Ship's longitude Eaſt. 

2. If the Courſe be Eaſtward, the- long 
decrcaſeth, and therefore the diff, longit. -t 
ced into D. M. muſt be ſubtracted from, the 
gitude ſhe departed, and. the remainer - ſhall 
the Ships longitude Weſt. _ .,  * 


"4 


3. It the Courſe be Eaſtward, and the. 2. 
longit. reduced in D. M; exceed the longing s 
ſhe came from, ſubtrat the ſaid longitude fron + le 
this reduced: diff. longit. and the remainer hal s 


be the Ship's longi Eaſt, and conſeque 3 
the Ship hath croſt the firſt Meridian. 


RULE 15. + _ 


The Lungiutude of any two places (af pe bs 
and Weſt Longitude ) giuen, ' to find tbe diffe i 
£-tude | berween them. J 


_ 1, If thetyo places lie. bath in, Eaſt, or bail i 
in Welt lo e, ſobtra& the leſſer from C 
greater, a l 

| 


the remainer ſhall be : 
CEL onninns BIR EIN 


2 | 
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2; If one place lie in Eaſt, and the other in 
ef longitude, add them cogether, and their 
n being leſs than 1 809. ſhall be the diff. longi- 
xd between them. But if this ſum exceed 1829, 
t it from 3609, and the remainer ſhall be 
te dif. Longitude required. 


FF Þ ® M7" 


0 find whether you muſt Sail Eaſtward or Weſt- 
nerd, between any two places in Eaft or Weſt Lon- 
grade. 


1, If you fail from a greater Eaſt longitude 
toa leſſer, the Courſe is Weſtward : but if from 
ileſer to a greater Eaſt longitude, the Courſe is 
Eſtward. 
2, If you ſail from a greater Weſt longitude 
oaleſſer, the Courſe is Eaſtward : bat it from 
i leſſer Weſt Longitude to a greater, the Courſe 
__—— | from ſ d 
3. If you ai a place in Ea jitude to 
i place in Weſt longitude, the Conels Weſt- 
nad, except you croſs the firſt Meridian, and 
en the Courſe is Eaſtward, and the contrary. . 


\.. RULE 12. 
tlving the angle of the Conrſe, and Quarter of the 
Compaſs you have ſailed in, to find rhe Ship's Rumb. 
Seek in the foregoing Table of Points in Pag.16 1 
br the neareſt whole point to the angle of the 


Corſe; and if the angle of the Courſe be greater 
tanthe neareſt 0 ca por you have ſailed 
the Eaſtw2rd or Weſtwa 


of that whole point. 
But 
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But if _ angle #. the Gurl 8 _ | 
the neareſt the w int, you have _ 12 

the Northward or eathward thereof. © 
Examples of all theſeRules follow in the enſue 


Caſes. | 
kst 
tot] 
PLAIN SAILING: I" 
ſoth 

CASE 1. Fig. 34 


Courſe and Diſtance run, gives to find the Ships Ls 
titude and Longitude, by Plain $ ailag- | 


: 
Ship from the North latitude -$0% il x 
A. and longitude of 507, co', Sails' NEBE 132 A 

eagues, I demand her latitude and longitude. Wh tt 


"GEOMETRICALLY. 


Draw the line AB to repteſent the Ship's int 
Meridian,or North and South line. From A wil 
the Chord of 602. ſtrike the[/Arch DE, and fron 
the ſame line of Chords take the angle of tt 
Courle, - viz. $62. 15'. which ſet from Dt0 t, 
and draw the line AE. 


From the hne of equal take 1 | 
which.apply from a to @ Divide ACoquns 
F, and from F,with the diſtance:AF cro6s = | 


bn 


gi 
it 
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zo ABinB. Laſtly, draw BC, {© ſhall AB be 
diff, Latit. in leagues, and BC the diff. 
ngitnde in leagues, both which muſt be mea- 
red upon the line of equal parts. 


LOGARIT HMICALLY. 
By Caſe 3 of Plain Triangles 


R.AC:: S, A: BC. thati 
As the Radius fine of 90%.00',viz. AC 1000000 
to the diſtance run AC 130 leagues 211 394 
is fine of the Courſe, ang. BAC 562.15”. 991984 


ſo the diff. longit. in leagues BC 108 203378 


This diff. longit. reduced into degrees and 
s, gives 5®. 24'. therefore by 1. Rule 5. 

= ( be gpdge-s to the Plain Chart) is 1a the 

ngitode Of 959%. 24. 

Again, Re. AC: S, C: AB, that is 

As Radius AC, fine of go?. oo”. 1 000009 

kto the diſtance run AC 1 30 leagues 211394 

01s line of the angle ACB 33% 45, 974473 


To the diff. Laitit, | in leagues, AB 72. 185867 
This diff. latitude reduced into Deg. and Min. 
pres 3*. 36", therefore by 1. Rule 1. rhe Ship 1s 
"the North latit. 53%. 36". 


CASE' 2. Fig. 35. 
'ubLatitudes and Comrle given, to ford the I ongunde 
and diſt ance. 
A Ship from the EquinoQtial, and longitude of 


9, 10, Weſt fails NEBE to the latitude of 3*. 
36. 
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36; N», I demand her longitude and dif 
run. 


GEOMETRICALLY. 


Draw the line AB to repreſent-the Ship 
Meridian or N». and $9. line, From A witht 
Chord 629. 00”, Strike the Arch DE, and fr 
the ſame line of Chords take the angle oft 
Courſe, viz. 569. 1 NL which apply from D to 
and draw the line CA. By the Rule 3. it is & 
dent 'that- the diff. Latitude is 3*. '3#, wh 
reduced into leagues make 72 leagues. Fre 
the equal parts take 92 leagnes, © which ar 
from A to B. Upon Bere& the perpendicul 
BC, to cut the line AC in C. So have you fi 
ed the | failing Triangle ABC, in which 
is the difterence of latitade,AC the diſtance 
and BC the difference of longitude required, 
which muſt be meaſured upon the ſame line « 
equal parts. 


LOGARITHMICALLY. 


SC: AB::KR: AC, that is, 
As ſine of the angle at C 33®. 45" 974473 


Is to the diff. latit. AB +2 leagues 18573) 
$0 1$ Racius AC ine of g0®. o.7, * 1c00000 
To the ſhips diſtance run AC 130 leayg, 21126 
—— 

agus 


"L124 5-4 = 
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in, S, C. AB: : S, ABC. thats, 


ks (ine of the angle C 33% 45": 974473 
to diff, latitude AB 72 leagues 185733 


is theSine of the Courſe an, BAC 569.15. 991 984 


1197717 


—_—_—— —— 


othe ſhips diff. longit, BC. -108 leag, -, 204244 


This &1f., longit. reduced into D.M.(by dividing 
by 20 the leagues in one deg.) gives 5*. 24 

df. longit. 40 D. M. ther by [z. Rule 8. 
ke ip is in the Eaſt longit, of 39. 14. 


CASE 2, Fig, 36. 


Ieb Longitudes and Courſe given, to find the Ships 
Latitude and Diſt ance run. 


A ſhip from the Noe, latitude of 29. oo". and 
Uſt longit. of 1 580. 007, fails SEBE tothe Weſt 
lngit,, of 195, 21, I demand her latitude and 
ace run. MC My f 
GEOMETRICALLY. ,: - 
Draw the line BC to repreſent the Ships, diff. 
it. from C with the Chord of 609, os. 
the Arch | DE, ppon which fer the 
ons of the Courſe viz. 33®. 4z3* from 
DtoE, and draw the line CE at length. Then 
by 2. Rule "10. find' the ſhip's diff. longit. viz. 
£30: or-113 leagues; which take frym the 
of parts, and ſet from C to, B, upon 
bereft the perpendic. BA to cat the line CE con- 
taned, in A, - So have, you. finiſhed the plain 
failing 


. 


190 The Art of Navigation. 


failing Triangle ABC, in which ABistie 
Latit. and AC the diſtance run; 


LOGARITHMICALLY, 


S. A:BC:: Rf, AC, that is, 
As ſine angle A 569, 45. 
Is to diff. longit. in leagues BC 113 20, 
$0 is Radius AC, ſine of g0*. 09 16:0: 


Ts the diſtance in leagues AC 136 1 


Again, S, A:BC:: $,C: AB. thatis 
As {incangle A :$6% 15 99! 
Is to diff, longit. inleagues BC 11 3 5 
$o is Sine angle C 33®, 45/. 948 
1175 


, 
a... 


To the diff. latit. in leagoes AB, 76 


which reduced into D. M. make 3"; 4 
fore by 3. Rule 1. the ſhip is in the South lu 
of 1*, 48. 03. "I 


CASE 4 Fig'y7. Goa 
Both I atitydes and diſtance yun, giut 16 ſud! 
Curſe and Sh ys Longitude, ' h 


A ſbip from the South latitude of 28». 00.8 
longitnde of 3589. cg". is bound for a Fort 
the Sonth latit, $19, +6 diſtant from *Þ*713 
leagues to the Eaſtward.1 demand herCourſe, ® 
lorgitude of the Porr. GE 
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GEOMETRICALLY. 


Day AB for the Meridian the Ship comes 
, and by 1; Rule 3. find the diff. latitude, 
; yp. 30", Sor teagues, then by 2 Rule , ſet 
| ; reduced dift. latit. from A to B. Upon B 
# the perpendicular BC. Take the diſtance gt- 
pda and with one foot in A 
the line. BC in C, then draw AC, and from 
SE ESA 
have r n 
| boſe parrs are cafily -hexage 


LOGARITHMICALLY, 
AC. R:: AB: $,C. that is 


As the diſtance run AC 1 36 _ 21 3353 


to Radins AC Sire of 'g0® 1700000 


is the diff. atirude AB ” teagues 
Moe of the angle at C'3 " g 


uch ſubrraed from 955: the remainer 
.2' is the angle of the Coarle: viz, CAB, 
by Role. 12, the Courſe froh AtoC 
þSEBE 2, 47 'Eaftward."+ 
R.AC:: S, A- BC, thatis. 
As Radius AC. fine of 965. 'o0'. 1c0000) 
ko diſtance run AC 1 36 leagues 213353 
9 is line of the angle at A 599. 2 993321 


| To diff. longitude in leagues BC 116 2 6674 


— — 
— 


*- which 
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which reduced into D, M. gives 5*.48. t | 
fore by 2. Rule 5, the Ship is in the Loogitade | 


3%. 48. 
CASE Fig z8. 


Both Longitudes and diſt ance run given, t0 jud 
Conrſe and Ship's Latitnde, 


A Ship from the North \ OE UA 
and longitude of 2*, 05. fails \orY yy - 
and Weſt 120, to the longitude of 357. | Wod 


mand her Courſe and — z$ 


'GEOMETRICALLY. 


Draw the line CB; and by Rule find the 
diff. longitude, which is : Ws red we] 
to leagnes makes 103, k DIE ſet jou ag 
from C to B. From Blec fall the 
Take 120 __ ( tlie Ship's diſtance var þ- 
your Compaſs, and with one foot in GC, 
nd. "& in & Draw. the line Ch, wt 
ron. A, with the Gh ord of 607, krike, oo 
DE,which meaſure upon X62 of line of Chor 
gives 56”. 27. for the angle of the Courle. There 


_ by Rule 1 2, the Ship's Courſe isNWBW'3w" 
' W eſtward. 


106k 
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LOGARI T HMICALLY. 


AC:R:: BC: S. A. that is, 

As the diſtance rm AC 120 leagnes 207918 
0 Radins AC, Sine of 907. 20'. 1000009 
s the diff. longitude BC 100 leagues 200000 


Ie | Bebo 
Sine Ang, of the Conrſe BAC 562,'27.992092 


S. A: BC:: R: AC, that is, 

&sSine Angle A $69. 27. 

diff. longitude BC 102 leagues 
6 Sine Angle Q 339, 33'. 


the diff, latitude AB 66 leagues 182164 


kick reduced into D/M.- make 3*. 18'. There- 

by 1. Rule r\, theShip is ia the N-. latitude 

wy, J&:enife 5 | 
CASE 6. Fiz. 39. 


b Leitade: and both Langir des given to find 
the Corſe and it ande+ // . 


Admit there be two ſeyeral Pots, the one in 
North latitude of. 52%.:2nd longitude of 589, 
). the other in the North latitade of 48. and 

itude of 53; . 00. -+ demand-the Courſe 


ſtance between them. 
0 * © .GK0s 
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P \ | » Q ] 

GEOMETR ICALLY. 

a” ' £347 

By fr. Rule 4. find the” dif, Lariridep ay 

© *. or $0 leagnes, anddy 'r, Rule-p/yth 

| find the Courſe to-be Southward'y thereiate 

| the rine AB, and ſet 80 leagues from Aw8. 

fo by 6-Role find the diff. of longirude{. ws 
| 


co. or 1co leagues,and by 1. Rule 7 it is 

the Courſe muſt be Weſtward; Therefore 

Bdraw BC perpend. to AB. hpon which 

Jezpres from Bro C, then draw thelioe AC 

ſhall be the diſtance between The two Pani? 

ty; from A with the Chord of 60”. fink 
| "Arch 'DE which ſball give the meaſure of 
| "Angle of rhe Courſe, 


= "LOGARIT HMICALLY. 
AB: RK:: BC:t, A:/tharis, 97 © 
As the diff. latirnde AB 80 leagues ' 

Is to Radius AC, Sine of g0®. co. 100c 

So 15 diff, longitude BC 100 leagues 20 


To Tang. of the Courſe,ang. BAC. 51.21 106 

* Theretrc by Rule 1 2." the Courſe will be 
6®, 21', Weſtward, or SWBW 45. 54. * 
ward. | 
Agfin, $;A:BC:: Rt: AC. rhat bs} 

As Sine angle of the Coorſe 519, 219 

-I* to diff.” Longitude BC 106/leagnes® * 
So ts Radius AC. Sine of go . oo, ' © 100 

| m_y—_ 

21 


, To rnediſtance run AC 128 leagues 


- 
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work a Traverſe by Plain Sailing. 
FIG. 4. 


Ship from the North latirnde of 245, 3”. 
and Eaſt longitude of 48”. 40'. is bound 
a Port in the North latitude 27%. 06. and 
Longitude 51. 34. ſhe fails NNW 21, 
h 20. NNE 24,NE 25, Ealt 379, NWBN :2. 
th 48, and SEBS 47 leagues. Idemand her lati- 
&, longitude, courſe and diſtance run upon 
reight line, and her tcaring and diſtance 
the Port. 


GEOMETRICALLY. 


Draw the. line YAX for an E:Rt end Welt line. 
an A. ereCt. the perpendicular AZ for a North 
6 South line, From A ( with any ' diſtance ) 

the ſemicircle, which divide into 16 equal 
ts, to repreſtat the ſeveral Points of the Com- 
&:-Lay a Ruler upon A, and on each ohtheſe 
5 Points, and draw lines A 1. A-2.A g. a$4in 


re. ; 
Then, becauſe the firſt courſe. is. NNW 21 
agues, take 21 leagues from: the line of equal 

and ſor, the fame from A to B.. Lay «Fu. 
7 upon A Z, and from B draw a line parallettc 
O 2 the 
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the ſide thereof as BC, to repreſent a Nv, li 
Upon this line ſet 25 leagues from Bto C, 
lay a Ruler on the NNE line A 2,and from Cr 
a line parallel to the Tide thereof as CD, for 
NNE line, upon which ſet 24 leagues from C 
D. Again, lay a Ruler upon the NE line A 
and from D draw a line parallel to the fide ther 
of, as DE, npon which ſet 25 leagues from[ 
to E. Then I:y a Ruler upog the Eaſt line YAL 
and from Edraw a line parallel thereto at 
apon which ſet 37 leagues fromE toF. | 
lay a Ruler upon the NWBN line A 3, and 
F draw F G parallet thereto, upon which 
leagnes from F to G ; lay a Ruler upon the% 
line ZA, ard from G draw GH parallel thereto 
upon which ſer 48 leagnes from G to H.- Lally 
ſay aRuler oo the SEBS line, or ratherit 
oppolit, the NWBN line A x, and from 4 

[ parallel thereto, upon which ſet 47 age 
from HtoI, £0 have you figiſhed the T 
Then to find the ſhip's diff. latitude, &c. a 
the line AT, which divide into two equal pat 
in M. From M with the diſtance AM crobs! 
line AZ in N. So ſhall AN be the ſhip» 
latirude, NI her diff. longit. Al her diſtancen 
and NAI the angle of her courſe; all 
may be meaſured upon the line of equal part 
and Chords, 

To protraft the Port, you muſt by 1 Rule 
find the diff. latitude between the two Port 
2*, 56'.or 52,Leagues and by 1 Rvle 10 find the 
diff. longitade, viz. 2% $54'.0r 58 leagues, wh 
being known, ſet 52 leagues from A to O. L 
OK parallel to AX, and upon OK ſet 5$ le 


0 
08 
* 

ti 


The 


Ti 
il 


fron 
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Oto K. Then draw 1 which ſhall be the 
_—_— the _—_ Port. Alfo conti- 
making OL equal to NI, Laſtly 
"i fo Il IL Te the diff latitude between 
- = mo Port, and KL the diff. longitude | 
| em. 


ARITHMETICALLY. 


t The Ship Latitude and Longitude may be maſt 
peditiouſlly found in the Traverſe Por 
uſe | have explained immediatel 
Tables; and fo the diff. latitude a fam longit. | 
yon each "courſe and diſtance for the foregoing 
Inverſe will be as followerh. 
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Thus it appears that the ſum of the Northing 
Column is 319. $77 miles ; of the Southing 261. 
237 miles; of the Eaſting 269. 921 miles, 
of the Weſting 577. 443 miles. Subtrat the ſun 
of, the ſouthing Column from the ſum of the nor- 
thhdy Column, thetemtatner 56. 34 miles is the 
Ship's diff, Latitude; therefore by 1. Rule 1. tit 
S IP 1s in the North Latitude 255, 26", 


Alf 


EBSTLAILNICEIIEL 
{ours Norting | Miles mg | 
i & | EI 
NNW 121] 6d 55433! 22961 
4 *s 3 2971 IH 
| [North |2c| 6o| 60000 | 
NNE fu] 791 $4672] 1} {126788 
2 1848 0765} 
| NE {2y| 79] 49498; 49498| 
| 1 1-5}_3$354___-}_3935 
| -Ealt j39Þ100\ TTL OOH 
1 (Py 
WBN| 32] 33| 74832 | 
E | 6] 4988 
uth [4Shoo | 
4© 1 44000 
[<EBS ho 83147] 55557 
| 40 33259| 22223 
FE i TY i... ds. 
317.577[261.237 269.921 77.4 


E355 kD Ew 
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AID (herauſe the Weltermoſt Column is the 
Sſabrraft 55. 443. the ſum'-of the Weſterly 
Column, from 269. 921 the ſum-bf the Eaſterly 
jm 39, the remainer” 192.479 is the number 
Mles-ia the diff. of Lo ngiznde; therefare by 
1. Role, & the Ship i5=® 14 the Eaſt Longitude 


(12, 52, 


To-find the Ships Courſe ard dit ence ram WpOn 4 
fre:gin line, ſay by Caſe G. qumenge” 


& the diff. L:xit. 56. 34 miles AN--1750817 
kto Radius Sine of 902. 097. ——— 10:0c00 
Srtbe diff. Longitude 1 y2. 48 miles IN 22084; 85 


To Tang. ſhip's Courſe 93% 47”. Jeers 
JO re — 

As Sine of the Courſe 73. 4t. NA 9982146 
kt diff, Longirude 1 92. 48. miles IN 2284385 
9 15 Radius Sine of g 3%. 00, ——— — 10000009 
Al 


lothe ſhip's diſtance pun 209. 55 Miles Put Ig 


By Rule 12, it is evideat.that the ſbipfs >; Courſe 
al O." 11* Eaſterly, or EBN }, Netch- 


By 1. Rule 3. if you ſubera®t ge. ſk n's diff, 
ztitude AN from the Ports diff. Latitude AO, 
tbe remainer will be NO 99g. 66. Miles, the diff. 


evrrnhe 66 and Port, al'45 
as. by 3. Gk from x yon Ge Ss fo park diff. 

OK from mhe s Longs 
me 18. 48. hy nal to Mk will beithe 
Longit. between the of. and Porrt. 


bY 
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Then to find the Courſe and diſtance fron 
Ship to the Port, ſay 
As diff. lat. bet. Ship and Port,IL99.66. 1998; 
Is to R adius Sine of 997. 00', —— w— 100% 
So is diff. long, bet.Ship & Port KL 18.48 126 


To Tang. angle KIL 10, 311, ——— gath 


As Sine angle KI L 109, 31", — —— 9261; 
Is to Radius Sine of 90Y. oo, 
So is diff. longitude KL 18. 48. 


To diſt. bet. the Ship and Port 101.2.M. 200g 


Therefore by Rule 12. the Courſe from Itok 
NBW os. 44. North. 


CHAP. XIIL 


The Solytiov of 'Plain Sailing Ou 
ons, by the ( ſo called ) Tables 
given Numbers. 


De on 
| | but'a Table of Natural Sines and Tangen' 
to.each point, z point and 2 - point « 


yn 1 þ 
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ll 


i The of New Sines i Ma, 
every Point, * Point and +* Point of the 
Compaſs. IEP 


— 
1103 
1218 
| 1348, 
1496| 
i 
13870 
2138, 
2414 
279 
3991 


3991 
FII2 
6749 
| 10138, 


906 * 2020$F| 
1009) 8 Infinite. 
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The uſe of this Table. 
| CASE x, 
Corſe and Diſtance given, th find the Sbigt dif 


tude and Departure. 


A Ship Saits NEBE 120 teagues, I demandhe 
diff. Latitude and departure, 2 

1. Multiply the diſtance run_120 by , re 
of the Courſe 831 . that. Pradpt 99720 divided 
by 1900, the Quotient 9g. 720 leagues js the 
parture; * 74.4 

2. Nultiply the diftance run” 129 by ti 
_ of the Coprie 555, that Produft 6660 
divided by 1002 gives 60. 6 for the differen 
Latitude. 

Note, Secing that the; Longitndes of Places @r- 
not 'be truly expreſt upon the Plain Chart, be 
cauſe the Conſtruction thereof depends vpon 1 
talſe Hypothefis,theretare what I called in the pre- 
ceding Problems, by the name of+ difference! 
Longitude, ought rather.to he called departure, 
or Eaſting apd Weſting ; becauſe-5t only ſhevs 
the diſtance of any two Meridians ih any Par i: 
lel of Latitude, but not the ſame diſtance of 
thoſe two Meridians at the Equinoctial. 


A 
Keg] 
mn 

l, 
the | 
the 
for 

I 
Pro 
Lot 
lat} 


CASE 
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CASE: 2. 


(ſe and def. Latitude given, to find the departure 
and 


ance ran, 


A Ship' fails NNW till her diff: latitude. be 75 
-——_— | demand her departure and diſtance 


i, Multiply the diff. latitude 75 by of 
1! Mail that Produt odutt 28725 F111t arg 


the Co-ſine of the Courſe 92 4, gives 3 ge 
for the departure. 

2. Multiply the diff. latitude 75 by 1666 
Product 75099 divided by the Co-ſine 995, tht 
ourle 24s gives $1 WON, M diff. 


CA&ASE::3, 
Corſe and Departooe given, ro five the & $72 9N) La- 
titudle and diſt gee. 7100 


| - 
A Ship fails NW BN 4ill her departure be 78 
leagues. 1 demand her diff. Latitude and di- 


run. 

1. Multiply the departure 78 by 1000, that 

Produtt 782codiyided y.the Sine of the Courſe 
555, gives 1 47 leagues: for the diſtancer 


Multiply the de by oe fie 
af the Corſe By - ep 1h, by 
bythe Guo of th ;Gouſ 55s, W's. Fr fir 


ber 
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CASE 4 2. 


Diſtance run and diff. Latitude given, t0 find the 
Courſe and Departmre. 


A Ship fails between the North and the Eat 

120 leagues, till her diff. latitude *be 66. & 
1 demand her Courſe agd Departure. 

1, Multiply the diff, laritude 66. 69 by 1000, 
that Produtt 666000 divided by the diſtance ru 
120 Ives 555, which ſeek for in the forego- 
j Table, you will find anſwering thereto, 
Dofntaof Compaſs of the Courſe, then (becau 
each quarter of the Compaſs contains 8 points) 
SubtraCt three points from eight points, the re- 
mainer will be five points. So the Courſe requ- 
red will be NEBE. 

2. Multiply the diff, Latir. 66. 60 by the Sine 
of the Courſe $31, that Produtt 553446 divided 
by the Co ſine of the Dn 5 the Quotient 
99. 97 is the departure required. 


CASE «x. 


Diſt ance run and Departure given, to find the Courſe 
and aff. Latitude, 

P A Ship _ 120leagues $ Eaſtward, till her WW = 
eparture 99. 72 leagues. I demand her 
CORGNAE ans . oy 

I, iply t rture 99. 72 by 1000, 
chat Produtt 9972000 vided by the diſtance run 
Wb the Sine of 5 points for the Courſe 


2. Multi- 


£ 
be « 
Lea 
ran 

| 
Pre 
bo, 
wh 
Pr 
a 
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2, Multiply thedeparture 99. 72 by the Co-fine 
of the Courſe 555, that Predu&t 55344 60 di- 
nided by the Sine of the Courſe 831, gives 66. 6 
for the diff. Latit. required. 


CASE 6. 
Dif. Latitade and Departure given,to find the Courſe 


and diſtance run. 


Wo ban ll her ans 
þ ues, a ture © 72 
Leagnes. _ I demand her Courſe and diflaace 


ran. 
!, Multiply the departure by 1000, that 

Produft 9972000 divided by the diff. Latitude 56. 

HS 1496 for the Tangent of the Courſe, 

'2. Mallply rhe deparra 1090, hae 
2. | re 99. 72 bY 

Produdt divided by the Sine of oak $31, 

pres 120 Leagues for the diſtance required. 


\ 


CHAT. 


ot. 
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© 1 4 a mai oa. uni. li. co... Tf. ics 
—_ 


CHAP. XIV. 


The Solution of all the Caſes in Plan 
Sailing by Natural Arithmetich, 


re you protetd to the ſolotien of 
Bo dh % op 
ther difference of latitade or departure be the 


longeſt _ fide in that Triangle : and this may te 
known;from theſe following Rules. 

1. If che Courfe be lets than, points fron 
the North or South, the diff. latitude "is greater 
the departure, mT 
2. 1f the Conrfe'be more than' 4 ; from 
the or South, the diff, lari Stef thas 

the departure. | OH 

3. It the Courſe be juſt 4 points, the differenc: 
of latitude and departure are both equal : Which 
being known —-- 

If the diff. latitude be the leſſer ſide, ir muſt 


contain 1.6000, If the departure be +ets, frm! 
contain 1.0000, 


KUL E. 

1. Always divide 152 ( with a competent 
Namber of Cyphers annexed,) by the degrees and 
Decimal parts of a Degree contained in the 
Angle oppoſit to the leſſer ſide. 

2. Frem 


8 &B &-ﬀ 
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2. From the Square of this Quotient, you muſt / 
zw4ys ſubtract z, 26d out of the remainer ex- 
ta ts ye. | 

{ 3. Subtract this re root from the double of 
the Quotieat 4 of this gemainer ſhall be thedi- 
fance ran, 

4. SubtraQt the double of the diſtance run from 
the ſid Quotient, the fetnainer ſhall be the diff. 
ktityde or depatture arcording to that Scale 
whereby the leſſer ſidEtontained ro000, 

And thus you rfttay the three ſides of this 
Natical Triznghke, rhe leffer fide being aſſumed 
it becauie in this way of flving plain failing 
(oeſtions, it is neceſldry thar all the Sexagenary 
mines if” a rec. be "reduced into Decimals, 
[ſail here ſhew the way! of reducing them. 


If 60'=10000 — 1 - If 60'— 10000 — 15" 


r Is 
6(1022Jo(.166 5Jig550 [o |] 2520 
44 z [lol 


WY 
And by this proportion was the following 
Table add” which ſhews how many deci- 
mal parts are contained in any number of mi- 
ttes the Degree or Integer being ſuppoſed 
tbe dividet! into ' 1 0000 Pares. 
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—— 


—— —— —_— 


| RE 
LA Table ſhewing the Redultion of Minutes unto: Dr 
mals, and the Contrary. | 


7 


M. DecimalsM.Deci mals' 
1 .0167,16] 
2 ©333,17 
3] 00018 
4 0667 19 
£| 0833 25 
4 6] ,1000 21} 
| 11672 
1333 23 
A $00 .4000 
lO; 1067 25| 44467 
it]. .183326} 44333 % 
I2 +2000 27 .,q5<0 5 
l .2167 28| 4667 LOX 
+. .2333]29) 4833 fo 
Is! 230430) .c000 


CASE 1. nl 
Courſe and diſt ance row given, ' to find dhe if 18, 
and tre. 5 TT © 15 


a G. 
A Ship ſailes NEBE 1.46 Miles, 'tdemand i 
diff. Latit, and departure, 

' By the 24. of this Chap. it is evident that the 
diff. Latir, islefs than the departure, and there- 
fore maſt he aſſumed 1. 0500. Alfo by the forego 

ns 


_—_— 
o _ $4 
- 
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g ble you find.[75, is the Decinal of 45 


23% 75 | '172.26600 | 1056 597 
90 FIT 


or G04GO 
FRE | 2ipa en 30578 


318% 


-_ | 4- 792 Square roo, 48 4 


| Sis 25969216 


of Min a. 


remains 22469216 


57919197 | .S1$6 
ind STETITITETTIAD 


—_—— T5 AEST! 
' ofthe 1 remainer is the Jiflance Cen —1390 


V —— 
+ 7 I et TI. 1651 *.% 


n « diſtance doubled \ETT5 Toft 
þ fbtracted dior ante tt 

go_ - —— X80 Palduot 5 Nb Sc 
The remciner bus SEpDT ET Faw 


| — i 
The the thee ſides BATS x ubgcath 
ub leffer fide is alſumed 1: 000. W ih eng, 
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known, we” _— 4. 6. Pie ot byt 
in Page 36. 37, the vp nar >rof 
numbers for the lides of the T 
Nie che fuppoſhitices Gldate 1. 8, rapis 
_ if the ſuppoſtitious nee 1. 
Miles, the. ſppoſititious diff. Latit. 1.000 


require $1, '+ Miles, 'and the ſuppoſiticions & 
ture 1.496 "half reguNe 121544 Miles, 00! 


K CASE 2, 
Courſe bud nf abide ven to find the 4 


. run nd Arte. 
"4 


- 


A Ship Tails SEBS till her dift. Lick, be 
M les. 1 demand her —_—_— run and C: 
parture. 

Here the departure is the teſer- fi de, and t! 
fore muſt be aſſumed 1. 000. and the- angle 


fit to it is 33.75. , Therefore divide 172. 000% 
by 33.75 Quotieſit-b5:4. 398 whoſcdouble 


be 1 


# 25. 969216. Therefore 
'From the Qiotient Gonbted—— ——io 


SubtraQ the ſquare OE F——— —_— 


fo.192 as afore, ant wwe 


[1 907 21 T*1ti6f9: 2 
,The remaincr is — — 
;. whereof is the ; Uſtanco ub uſher) oonohe) 

4 WI 1017 DI CTNC bbs 
. The diſtance doubled makes <-— —- ——— 36 
Which ſubtratted from whe Qhujotient —< 5. 
Chg is.the. ik 6 ay — 4 


PU 33101 111 266 
St 4 Ty ” - +00 b4 14 4 of 4 y 115 1 ba 
UN 


" 


$40 
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Thus in theſe two Exam the Courſe in the 
is equal to - of the Conrſe 
n , therefore (t h the fo 

in both i5-1.9 )-yerth®/ Lit. 


the Example. is 1 to the fu 
on = 


wi in 
Fic ygr wraps 5000S. 
4 4 04:11 4 RogrncO oils to olyns of? 


"_ Tis & 7.6 T4. 24emls 0116 
| (Lobo 50>!» AH oh 
144 02.1 23NW_O) ' 


1.496 | 2592.06 hs Diſtance-required. 


1496 | > þ'7” 2 NIE þ 
If 1.496 — 144 — 10-0 -,' wy 
1... OJ 
1.496 | 1 44.000 | 96 Depar:. requir. 
1 34-54 TP 
- 1939? | 
$955 —— 


—  —— 
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G2 «Ihe ArtVef'Nevigition. 
2" ni 91199 213 72! 917 Fed OW2 9450 | 1.4 088T 

mo") 2417 Yo _ SP" 91 Ira 
-13i4it w_— o\l3 12107 4 5x019191! 7 20h 8 

Jifdaby and geperrivort'g ven, ap. 
-Hloqn15t 29 03 Inapd diftaky mas.3 7): od 
T2 2007 94 Fe br ERIE 7 ph vn 
ip fails £ tportnee Te 

| demand her diff, Latitwde and diſtance 1un 

The angle of the Coarſe is Jefs than 4 | 
and being, always oppokt to.the. departure, t 
Ceparture muſt be the leſſer 6de, and conle 


ly 1s accounted 1,000, * 
| þ>-$ 274-9090. 7f Gag Quat, +14 
+ 147% i 5.544 
149” 15.298 doubled 304-6 
1350 ; ze 455 
I LO 42354 
1000 « s _ $3408 
100 aa 
mw - Square of the Quoc. $0:49073 
I10cO from which ſubgat if 
bo S 2 a. AO 
$$:439736 | 9.445 Remainer, js —— — 45-4373 
144 | £43 1 1 — og 
$76 , 
"10p24% 6-0 IC "TS ' "G4 
«946 " 
Tx 
1493. 7-136 d 
' 04420 | 
= CO —O—— "ka # 4 
#741 


10h 0 £ 4 From 


Theudrt gf: Matigetions' i 2x3: 
ng mm erp nenk po 
(4 Sree IT TT 27445, 
als Jo 93.091 53 ,o[gnur Tt niglg bIlgne- 3218 

is, f-—ortrom -er-450 $1 


malt 01 L>bbs 1hmibgq»qm 4 alt 1 K 
ue Supplititions 113 
 Gidw 1% 3061 Rib v3 9518p! ci 0g! 

d 


Y'" +Þ ods 21 i 
If 1.00050 2.614 


ai o2:@eq0 2.22 | 05.9100 


130.700  Dilt. 130. ' 7 Miles 


— QE+1 3h! 


lf 1,000 =50 = 2,416 


Vjaner. yan ard PUR 4b 
3 oh Jig. l tpn 2d 5uNiq2b 


CE, wi barks li Cr Akane 20. 
TS 7£ 410 = ot, Lite 


264* Thawin of "Ns Dp ariour”\ i 


"Theſe three foHow ig: Cafe db/ a _— 
43+6:TÞxr-whereitis 


Right .angled gion Triangle, the Gare of 


a reof t 

| voy! Whidt'h 
obo, alſo IS $1, which is 
6 $97: then 


ormreet th the dif Rata 


The romainer- Blom ape! vauiagty 
The ſquare root of which is the departare, 


þ ! 
7839.00 E- 88.5 Deperture in Miles. 


—ac + | | Ju 007 .OfE 1 


168 1439 
| 1344 


wr - _ 


1965 9500 


_ $82 
+oilk.Rocd. 1136.1 Rib + il; 


$75 EEE 
To ford the Entrſo) 


whante nh re (if the - 
: Laney y 


Ci reve 7 er pa ety 
» cmregontiadth the(db- 
parzarg 4 25 ,the Jum j3 164. 25- x 


Sf 


7 »— & 


- 


T” VoOT -P 


Thrndrs of Nuvigroni «315 
(6 x96 8.0880 the Comp; HE Courſe 


Sr > off 1. 
202541 _— (OO IE VI 9447 0 
1 >; $6 
dy ( 271 688 | 
_ "s | 3: of |} k 
1c} 164.34 | 6966.0007 42.41 
Ty, - 4: 65709 
+ 1 1 39600 
32350 


0 » 


mts, ſeek for - 414" 
kews about 25 Minutes;/ſo that the ane! 
ge of rhe Courſe is 42%. 25'+ therefore the true 
ngle of the Courſe is 49%. 35 © © | ©& 
'CASE $ "1 9s 
| and Departure given, 6 find the aff. 
Won bed and Conſe; 
ip fails Miles till ber departure be 
& Mi. T her diff, Latitude and 
P 4 From 


E®., 


From 2196 


take 11664. 


— 


W652 


— _ 


Or thus, NES. Latitude. 


Deja, Sie diſtance ' ron! and 


Oy be be the diff, Latir. ne Square oo of ta 
' 
9652 [90 diff. Lat. "__ 
nd IN 
1524 , Gap gi5s. if J 
— wh bs. \ 2032 " 
08 762 £ 

1.1 1 I; 1 —phrpmmuii + 

*173/ | . «Prod; 9652 lag 4 

— 11904 

To 


wa 
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" Latirude and Deparsuve gineng od ifudi ths 
Me ad Canpercm3d 2h 14; 


; Ship fails till her diff. Latitude be-$6 Mikn 


pit 51: flame ras 


addhber 


al £0 10 ££.{þ —— 
86 + ' wn 104 
e212 | 6 oz 104 
——— —— 
——— 415 
638 co. 1947 
; —_— RP EIOPaT * 
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18212 pode 
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— — $— ————— 
23| v2 Co 
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"Te fad the Angle of the Charſe,) 1nd 5b! 


Tothe diſtance run 1 34. 34-9 and ! the Departure, 
4 


um 
big SI ANIN; is $6 @ 


ym »\ # inT'7 TAY you! Y 


% Li T1 TS 


36 


5 x woods ng 29470 & 1 am? oF 


£1 


70 .ats is FEW CNT oo} 4,44 FJ 
LE & co bes, v1 wr nad | * 
| 00 mort rm) v1; bac yo! 7 
8g [729 7296000 3999 Digar y909/ 
W 6 1754 91l2 Lich 391.) - 


nel nig! _mm—pil [0 a8 bo: Y 

Pp .-+> vi 293290 nicely bolnrs IT © 

11 bao ood? CIDH bar . it : _ 
Hot NIVITOvermow, CIOS. © (41687 ] Fit 
A 9111 2h boBag / 1 o[;nA 53 bor 
# 2606 od vu Bip OC .Lageo1 5 


r 
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IoO10 
9443 
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Wract 39%. g', from go*. 0s: 
f". 51". is the Angle of the Courſe. 
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Arit pet 
$115 v4 11-113 * bn Q.4.2 1 87 230BRD *W | 
| CASTE w- | 3h 9. 
4 d2 4a &l ,02 20s. 1 "ig." ot! © @,B21 ; 
T'wo ſides with an Angle oppoſite of to 
p the other Parts. 
Ship at A obſerves an and 
ENE, ſhe runs BN 5 Mie» 


= then frank the had NEVE be 64 
from her. 1 demand the Courſe from yo 
and the co{tance berwear A and B. <7 _ 


From C let fall the PerpendicutsPCD 
hwy ob. 
into two ri EEE 
called ths I "and BOD the __ 
nth riangle ACD, ol grur 
AC, and the Angle ry find the Baſe AD, 
and the Perpend. DC, w — be done by 


the following Table. 


— OR 


A [4 Table ſbewing the difaxce » yu, 
* dif. Larue. w Dey.from every Pom, 


12 wv 4 Pon of rhe Compal”. 
Tangle of rhe Dif. Lat. 
Corſe wn ance © 

Derrmal parts. [Deparrare 

_ $12F |20. 3920. 37 

&. G25 l1O. 21/10. I5 | 
8. -a379% [6 Wa 6Cw | 
1.11. 25 | F. 13 _$J- 03 

TX. o&25 "os 14 3.. FT 

#6. Bog 2. (an & Þ } 
|- 19: 6375 | 2. 97 2. 297 
$4382 .7H% 2. 614 2. 416 

25- N12 2. 340 2. I1F!? 
18.—T25 2. 122 1. $71 

30. © 9373 1. $45, 1. 669 

| 37 T7 1. Koo 1. 496 
| _ 

36, ., 37625 1. 678, 1. 343 

39. _ 375 1. $76, 1, 218 
| 42. 1875 I. 462 I, 1S$3 

45-_ | 1. oO 1. O00 | 


L 1,00, &c. and then the fide AD will 
L, " thus the three ſappoſititious hides are 
' Therefore ſay, % it 


If AG 1.8440 
1.5 c 
C 1.844 AC-9——DC "75 tf 
ke 4 1.000, | 
,vjx | 
m—_trS bs 


6 ID! FRB VU 
ws So zur dc £ 
4 _— OY = 
4 YC 


. $$069d © 3&1 1 A - 4444 "Os 
yan o& BD 191 004 444 6 


— — — __— &———_— 


162864 | 402 1776 36 
16 -'1 644 AD 1976 — 


_ 9 


— —— 1776 
la3 (+ 2864 10.68 AB 
| 2406 ——— 19.7436 


> 1.495 oy 
Tokabthe angie CBD. add the 
Band ; of CD (which nga Leg) to- 
pike: Then fax, | 


5 


k ie to BD 4-03 $o 15 A CD22 
" "$779 ">. —_— u | putm__— 
wh Ho 2448 | —— — 
we ) [322+ 

! - en 


8.22 | 346.48 | 4246-07 42%. 10 
3288 | —— 


C—_— - - — 1 CJ 
1998 
16.44 

1340 

$22 


5180 


_— ——_— — _ ww 


Hefice it: is erhdent, that if you ſubtnft (1 
10' from 9% the remainer is @7*. co forthe 
gleat B, - on ————_—_ 


B 
f 1. 


» -- 


GASE 2ELG 41. >: 


Two ſides with their cemaihdd Mogle gin; th fad: 
other "Any les and the tinrd feats: 


A Ship at B obſerves an Iſland /at-A bearing 
Weſt 9.8 Miles from her, ſhe fails NWBW | 


q CY demand her bearing and difticc: 
—_— (1-3 #9 , bas* 


Draw ABfor an Eaſt or Weſt line; ft 5 
fromB to A, then draw a NWBW lines! 
pon whith ſet up 6. Miles from B to C, hiſt 
draw theline AC. ' © } (Id 01.58.95 

Ler falt the Perpend. CD, '{ ſhall CBD bet 
firſt Triangle, and ACD the ſecond. In t 
Triangle CD, CD is the leſſer fide, and muſt! 
aſſumed 1.000, Alſo in the preceeding Table C 
is 1.8, and conſequently'by the fame Table BD 
muſt be 1.496: + Therefore ſay p:.. | £54 


| 
it 
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Be BC DC DC 
f 1.$——7.6——1.000 —— 4.232. 
1.000 


” - » 4 

Bo BC BD BD. 

I 1.8—— 94——1.496- 5.318 
, 7.6 


1,8 | 11.3696 | 6.316 
| 108 


Q Which 
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Which ſubtra&ed from BAg.8 the remainge 
is DA.then in the ſecond Triangle ADC me 


given AD. and DA. to find the Hypothenuſal 41 
thus, 


DA-3.4%4 DC-41: 


29.95354* | 5-473 AC. 3-484 4 
25 
— 139365 | 
1941495 27872 $4 
416 13936 FFI 
—— 10442 16888 
1087[8035 bo 
7609 12-138256 17.8252] 
— — 12.3hy 
109431425 49 | * "7 
32829 2996 
.983 1 


The angle may be found as in Caſe 1. of ( 
liques. 


CASE. 3. Fig. 42- 
Three Sides £:ver, to fund the three Anglts. 


A Ship at A obſerves two Iſlands, the one th 
berring, Eaſt 9.9 Miles from her ; the other aC 
7.6 Miles diſtant between the Eaſt and -"_ 
but the two lflands were 6,6 Miles aſunder. | 


demand their bearing and the Courſe fron 
A to C. 


Drs 


The Art 'of Navigation. 227 


- WM Draw. the Eaſt line AB, upon which ſet 9.9 
* Miles from A to B, take 5.6 Miles in your Com- 
W jaſes, and with one foot in A ſtrike the Arch C, 
then take 6.6 Miles in your Compaſſes, and from 
4421 croſs the arch C in C. - Draw the lines ACD 
4 ind BC. Laſtly from C with the diſtance BC 
frike the arch DBGF to cut AB in G, and AC in 
+, WF, hall AG be the alternate Baſe, AD ſhall be 
6 - and AF the diff. of the two ſides AC, 
$ To had the alternate Baſe, ſay; 
Asthe true Baſe AB 9.9. 
11 |5t9Sum of the two tides AC.CB 14.2, 
8 50 is their diff, AF x 0. 
To the alternate Baſe AG 1.4. 

Which G@btrated from AB. the remainer is 
0B 8.5 the © whereof is EB 4.25. <qual to EG. 
then to EG 4.25 add AG 1.4, the ſum 15 AE 5.65. 
tus have, we two right angled plaia 1riangles, 
az. ACE. CEB. in ether of which we have gt- 
reathe Hypothenoſal and Baſe to find the angles, 
which you-may effect by Caſe fourth and hich of 
tis Chapter. 
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Þ 


(ide 


C H AP, XV. 


a 
A. 


Of Currents. 


ſind none :monegſt thoſe who have publilte 

any thing of Navigation, except in Mr. N 
wood ; where the hulineſs of Carrents is to 
handled. And he himfelf hath omrrredtof 
thing, Prefatory in order ro the complear wader 
ſtanding thereof, Upon which account T thonpht 
the enſuing Precognit#s might be ſerviceable t 
lach as are curious, of ' ! 

Firſt, One and the fame Moveable may be ag- 
tated by many different and oppoſite” motions 
the ſame time. For if a Man be Walking on 
Board of a Ship, ix, dire&ly Eaſt, while the 
ſame Ship is carried Weſtward, heddmits of two 
motions ; add to theſe two, the motion of the 
Sea it ſelf round the Earth, then it is evident, 
that if the Sea, the Ship, and the Man do al 
move together, the Man admits of three mo- 
tions, 

Secondly, When any Moveable admits of many 
motions, two things are principally to be 
dered. 

I, The terminus 4 q#0, Or the beginning of the 
motion ; the terminus ad quem, or the end or cel- 
ation thereof, ; 

2, The 


= - iT 
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+ The line or way which this moveable de- 
{rides, 


FIG. 43. 


A7 ro the rerminis a quo, and rerminus ad quem, 
k us ſuppoſe any movcable to be carried trom 
4toB, and in the mean time let the whole plain 
{mon which that mutioa 1s performed) be ſup- 

to move direaly. contrary to C : It then 
moveable body move w.ith the ſame celerity 
brards B, as the whole plain AB is moved tO+ 
m&C, that moveable ſhall always remain-in 
i op: place A. If the move.lle body in pal- 
=; fom Aro B, move more flowly than the 
oſt plain AB doth zowards C, thea it ſhall (as 
ramen ofually call it) loſe ground, or be carriy 
towards C. Burt if jt coves more ſwiftly to- 
misB, than the whole planc AB doth gownrds 
C, then it gains ground, agd is carried towards 
3; and always by the ſame proportion of celeri- 
n, by which the motion rowards B, exceeds the 
won towards C, or is cxceeded by it, Lally; 
tz moveable be moved towards B, and axe 
ine time the plain AB, upon which ic moves,” be 
art alſo towards B, it is manifeſt, the move-- 
akin paſſing from A 15 B, is carried more ſwift», 
Ttowards B, than by its Laple motion cold bg 
teitted | 


&to the line which any moveable deſcribes, 
**a_it is affeQted with diverls, pownpy, it as: 
a line, ſomerimes the rucumfe-.. 
me of a Circle, ſometimes a particylag 'F 
daCone, ſomerimes a Spiral, &c. and there is 
3 nv 
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no kind of lines whick can be aſſigned, ut o 
be deſcribed by certain compound motions. 


F I G, 44- 


Let ABCD be a Parallelogram : Upon the 
AB let a Fly be HEN ty move 
AtoB: And at the ſame time, let the 6 
be ſuppoſed to move equally (with the Fly 
it) berween the lines AB.DC. in fuch m 
that the ſide AB in its motion towards DC 
always be peraltel rothe fide DC. _ I ſay, that the 
Fly by this twofold motion deſcribes the lue 
AD. | 

Firſt, Let us ſuppoſe the motion of the Fly 
that of the plain to be equal : T hat is, fore 
Inch the Fly moves from A towards B, let the 
plain AB be ſuppoſed to move an Inch tawars 
CD, and that theſe two motions be Ted 1 
the ſame time ; Then jt follows, that while the 
Fly is moving from A to B, the plain AB4s mo 
ved from AB to EF, and the point B is moved ts 
F. Therefore the Oblique line AF is the linewhid 
the Fly deſtrites by that motion. 

Again: + et us ſuppoſe the Fly to move' more 
ſwiftly than the plain; that is, in the ſame time 
that the Fly-moves from A to 1, let the plain, a 
be moved t9 GH. Thea it appears that the mo- 
Lion'of the Fly is performed upon the line AF. 
Laſtly, Let ny ſuppoſe the plain to. mgve- mere 
ſwiftly ' than the Fly ; "that 1s, in the (ame time 
that the'Fly moves from A to B, the plaia AB» 
moved to DC, and therefore the line of the Fs, 
compound motion 45 AD, Ang hexe npte, Thi 


= 


— x 5 = 
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+ point A. is called the Terminus 4 quo, and the 
at D, the Termmus ad quem. 
This may ſuffice for an fecrodetiivs tothe. Ex- 
jativa of the Natore of Currents; and from 
ace it is ealie ro conceive, that a Ship failing 
re there 1s a Current, hath a compound moti- 
xilng of two different Principles, viz. rhat 
the Carrent, and that of the Ship ; and from 
ſe two proceeds a third, which is the Ship's 
paponad motion. Theſe three different kinds 
o for diſtintion be thas called. 
The firſt may he called, the way or ſimpttmo- 
Zn of the Current. The ſecond, the way or 
iaple motion of the Ship ; and the third may be 
aled the line of the Ship's true motion. 
Whence obſerve, t if the motion of the 
larrent, and that of the Ship be both Reftilinear 
we ſuppoſe ther to be in alt the followtng 
troblems) the third alſo will be a right litre; as 
wy appear from Fig. 44. Int which Fi york 
wy note, That if the line AB re ts the 
ups ſimple motion, and the line BD the ſimple 
wton of the Carrent, and the line AD the 
kips componnd motion, then the angle BAD is 
aled the angle of Deflexion, and the angle ADE 
lie angle of Reflexion. 


PROB. 1. Fig. 43- 


Admit a Current runs Eaſt 6 Niles an hour, 
al Ship fails Welt directly againſt it 6 Miles 
® hour. . I demarid her compound motion. 


Q 4 
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Let the Current run direttly Eaſt fromAto 
and the Ship dire&ly Weſt from Bto A, itis en 
dent, that the Ship makes no way but ſtands fil 
in the ſame place : For ſo much as ſhe is force 
forwards by the Wind, ſo much ſhe is drive 
-—— by the motion of the Current, There- 

ore, 


From the Ships ſimple motion——6 
SubtraQt the motion of the Current-6 Mites 


The remainer is the Ships motion-o 


PROB. 2. Fig. 43. 


Admit a Current runs Eaſt four Miles an hou, 
anda Ship fails Weſt direfly againſt 6 Miles & 
hour. I demand her compound motion, 
| It is evident that if the Ships motion exceeb 
he motion of the Current, the Ship advancet 
nearer towards B. ' Therefore 


From the Ships ſimple motjon —--------- 6 
Subtr. the ſimple moxian of the Current-4 Mile 


Remains the Ships compound motion 2 
PROB. 3 Fig. 45 
A Curregrt ſets Weſt 8 Miles an hour, and 
Ship ſails Eaſt direttly againſt it 5 Miles an hoy! 
idemand her compound motion. 


Her 


- 
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Here it is evident that becauſe the Current 
nores faſter than the Ship, the Current muſt 
force the Ship backwards, tho' by the Log line 
heappears to gain ground. Therefore 


From the Currents ſimple motion--8 
; Miles. 


SubtraQt the Ships ſimple motion---5 
Remains the Ships comp. motion — 3 
(0 thus the Ship falls a Stern 3 Miles cvery 


PROB. 4. Fig. 43. 


A Ship fails Eaſt 4 Miles an hour, upon a Cur- 
rent, which ſets Eaſt 5 Miles an hour. 1 demand 
ter compound mniotion. 

Here it is evident, that ſeeing the motion of 
the Sup, and that of the Current are both one 
way, therefore the Ships motion is accelerated by 
thatof the Currents. $0 that you mult 


Mile Add the Currents motion ——- 5 
To the Ships ſimple motion-—— ——4\ 1111es. 


That Sum is the Ships comp. motion----9 
PROB. xs. Fig. 44 


hoe. WY A Ship fails South 3 Miles an hour, wherethere 
$2 Current running Eaſt 5 Miles an hour. Ide- 

Here mand the Ships compound motion, and which 
NI way, 

| Let 
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Let AB repreſent the Ships ſimple mation, 8 
the Currents ſimple motion, = ADthet | 
compound motion. Then in the Triangle 
we have given AB z, and BD 5, to find theangle 
of Deflexion BAD, and the Ships compound mo- 
tion AD. 

As the Ships fimple motion AB, 3- — #45712 
Is to the Currents ſumnple motion BD.s — o6g8g7 
$0 is Radiug —— — 90.00 — 1009600 


To Tangent angle Defiex. BAD.-$9.02 - 10221hs 


As ſine angle Defiex. BAD—-59.02—-993321 
Is to the Currents motion BD ——5 <— 069897 
So 1s Radius —— —-—- —- --—- ——— 90.00-1000000 


— — 


To Ships compound motion BD--y.$ Mil. 076576 


Hence it appears, that the Ships Courſe is 
_ 29. 47 E, and her horary motion Is 4. ,/ 
les. 


PROB.s6. Fig. 44- 


A Ship fails Eaſt 4 days together, by Log, 485 
Miles, where there is a Current ſetting all this 
while to the Sonthward 2: Miles cach honr. | 
demand her angle of Deflexion and compound 
moticn | 

To find how many Miles the Current hath run 
in 4 days, multiply 24 (the number of hours in 
one day) by 24 Miles (the Currents hcrary no- 
tion) the Produdt 6o is the number of Miles the 
Current ſets in 24 hours. This 69 multiplyed by 

4 
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; (the number of days given) produceth 249 
Miles for the Currents motion in 4 days; then 
i; che Ships {imple motion BD 480— 2681 24 
kto the Curr. fumple motion BA 240— 238021 
vis Radius- - - 90.” - 1 000000 
| —— 


lotangent angle Reflex. BDA— 26.3 3---969897 


Hence the Ships Courſe is ESE 4*. 3' Southward. 

As line angle Reflexion BDA 26. 33 — 992085 
to Ships Gmple motion BD 480 Mil.-269124 
$015 Radius ——— ——— —— y0.00 100000 


*: TS ww =» "/ 


—  -—- —— c_—_ 


To Ships compound motion AD 576 Mil.-276039 


PROB. -. Fig. 44- 


A Ship fails in $ hours from A fome certain 
(ape towards B bearing South 18 Miles by Log. 
1a a Current ſetting to the Eaſtward, and then ob- 
frving the ſame ſhe Finds it to bear WNW. 
[demand how faſt the Current ſets, and the Ships 
true diſtance run. LES. 

Let A repreſent the Cape, BD the Ships drift 
to the Eaſtward : The Ship at D obſerves the 
Cape A to bear WNW, then in the Triangle 
ABD we have given AB 49 Miles, and the angle 
ADB 225, 3A. 
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To find the motion of the Carrent BY 


As ſine angle Reflex. ADB 229. 30 ox828 
Is to Ships ſimple motion AB118 Miles 12x 
So is ſine angle Deflex. BAD 67.30 — -g646 


n 4 Il; 


To Currents ſimple motion BD 43.5 Mil.-1638% 


Heace it appears, that if the Currents imple Wh 
motion be 43.6 Miles in $ hours, the horary rat Wi « 
or drift thereof muſt be 5.-5{ Miles. 


To find the Ships Compound motion AD, 


As line Angle Reflex. ADB 225. 30” -- 95925; 
Is ro Ships ſimple motion AB 18 Miles--125527 
So his Radius -—— — - 90,00 — 100000! 
——— - 
To the Ships comp.motion AD 457 Miles-169244 Ws 


PROB.8S. Fig. 45. 


Admit AB.CD repreſent the ſides of a River, 

let A repreſent one place on this fide, and C ano- WW 
ther place on the farther fide, ler their diſtance 
be g6 Poles, Yards, &c, letthe Courſe from A to 
CbeNEtE, nd let the Current in this River 
drive direttly Eaſt,zj Miles every hour ; then if a 
Boat row from A towards Cafter the rate of 5! 
Mules an hour; I demand upen what paiat of the 
Com- 
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{ the Boat ſhall row, how faſt, and in what 
to go direQly over, 
The des of the Triangle ACD are 
IS: a firſt}, ſcr the Correnms 
Miles from-G to D. Fram Qwith the 
k&f 602. ſtrike the arch EF. then becauſe 
WOW (the oppolre point rothe Courſe gives 
113 points, Or 1290.23, fet 129”. 25 F 
E, and draw the line CEA. Laftiy,-with 5, 
s {ct one foot in 2, and with theorker croſt 
laeCA in A and draw DA. Laſtly, From A 
ran AB parallel to CD, ſo ſhall ACD be the an- 
the Deficxion, ADC the angle of Reflexion, 
{ the angie CAD may be called the angle of in- 
dlexce. . + Io CD is the Currents imple motion, 
a! 4D the motion of the Boat. 


1, To find the angle of Incidence CAD. 
WH As the Boars ſimple motion AD 51 — 36 
+ Wb tothe fine of Reflex. ACD 129-2 T" 


| Wv&the Corr. fiimple mot. CD 3; ——-0544% 
1043219 


—_ _._—_— 


To the ne of Incid. angle CAD 29.28 - 96918; 
Vachadded to 4 points, or 50®. 37 ' makes $0». 
5. Therefore the Courſe from A to D is EBN 
", 20 Eaſtward. 


| & 
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| To find the Diſtance AD. * 


From the Quadrant IK | 909, 00, ſubtrat « 
ang 1A $0v. ox the remuiner 09: $5 b toy 
angle of Reflex. ACC. 


LY 

ſe 13 
A 1. | 249 
To Boats ſimple: motion AD 441 Poles=484; 


To find the time required. '*" 


Sering&hat 320 Poles make a Mile; 'and t 
Poats horary motion is 5+ Miles, _ | 
ber of Poles which the Bout ro ory 

es" whic | 

As the Boats ſimp. hor. motion 1960--32455/ 
Is to 60 (the minutes in one hour) -177815 
S0 is the imple motion before found 431--26343) 


— 


To the tins reqnircd in minntes 1.4.7---—-11697 


— co:  »_c<=<E 5 6z4.,TS 


£@ a + 
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PROB. 9g, 


To find where there is a Current at Sea, which 
xy it ſets, and how faſt. 

This may moſt conveniently be done by com- 
paring the reckoning outwards, with the reckon- 
ng homewards, after this manner. 

Admit a Ship ſail frong.a certain Port (cither 
won one or upon ſeveral Rhambs ) till ſhe arrives 
za ſecond, and there find by her dead reckoning 
that ſhe is more Southerly than the Port from 
whence ſhe departed by 432 Miles, and more 
Weſterly by 2 34+Miles. Bat by her dead' reck- 

homeward, when ſhe arrived at the firſt 
fort ſhe found ſhe was 432 Miles to the North- 
vard of the ſecond, and to the Eaſtward thereof 
145 Miles : Then et us ſuppoſe the failed from 
the firſt Port to'the ſecond in three days time, 
ud from the ſecond to the firſt in 5 days, I de- 
an which way the Curreat and how 


Becauſe the Eaſlward diſtance homewards did 
aceed the Weſtward diſtance ontwards, ſubtratt 
the one from the other, namely 234 from 345 
the remainer 111 Miles, is the motion of the 


Cirrent Weſtward, © 
Hence it appears, the Current ſets tothe Weſt- 


nd 111 Miles in $ days time, which is almoſt 
14 Miles a day. 


CHAP. 
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£ 


—_— ———— 


CHA P. XIV. 


A Colletion of ſundry choice Problem 
in Plain Sailing. 


PROB. 1. Fig. 47. 


HERE are two Ships under the ſame 

dian, the firſt in the Ne; Latitude of $0. 

00', the ſecond in an unknown Ne, Latitude; 
when the firſt Ship had fajled $8 between WW”” 
the South and Weſt, and the $6 Leagues 
between the North and Weſt ; they 
their Courſe being 6 points aſunder, I 
each Ships Courſe, and in what Latitude ghey 6d 
meer. ' 


GEOMETRICALLY. 

Draw the line BAat pleaſure : Make the angle 
BAC 679. 30', ſet 88 Leagues from Ato B, and 
56 Leagues from A to C, draw the line BC, 
which ſhall repreſent the Meridian from whence 
both the Ships departed : From A draw aun 
. to BC, fo that B.> be the firſt Ships . 

zit. DC the ſecond Ships differ. Latit, and AD 
ſhall be the departure, common to them both ; 


alſo the angle * B! ) ſhall be the firſt Ships Courſe, IJ 
Local 


and AC) the ſecond. 
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1} 5+ Cornutd aoregrs » 
. L9G A RIT HAI C AELF. 
ktdefom of the 2 des AB.AC 144 es 
10 their diff. — 32 I$O5t5 
ti ſum ang. Bail C» 4i— 156. 15 1017510 


- — 


' ', S «| I 163025 
”y 


N i ther th: ".  Thraewtrr 952189 


} added to the] "Sun "$6" ro" makes the 

:r of the two-unknown angles, bz. ACD 

. =} and ſubtracted from the ; z Sum, leaves 
teangle AGC 350.51 * 

| As Radius ſine anglc ADB 90, 00'— 1000990 

ſincerun AB BB lexyncs - 194448 

she angle BAD hs Df —-- - = 9897941 


__— 0 << cc 


was. Latirude BD bg!5 tragacs == 8139 
Th s appeared ir whups Goran SWBs 
{WUD It \ 


As Radius ſine angle ADC go?. 00) — 1000099 
kto diftance run AC56; leagues: > 74818 
bis fine of the Go ,ang.CAD [$9.21 042277 


05 hd 
To cond Ships diff. latir. CD 1 +Hlegoy > 7995 


Hence it appears by ("und 2; Rute'1 I Page 1 179. 
Ship is ja-the-N”.; Latiluds ,af-..46- 32: 
wt ſecond Ships Courle” p WBN 4". 6 


The Triangles, ADB, ADC-are right 
aged 4 D; therciere if rhe angle ABD 37». ol 
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be known, ſubtra& it from 909. the remainer 
the angle BAD $25. eg': Allo ACi3) 54% 3g 
tiated from 9go7?. oo', the remainer is CA 


14% 24 . 


EE EERES 


PROB. 2. Fig. 48. 


— 
pcs Xx. 


A Ship fails from the N*. Latit. of 53*. 06 
ſame Rhumb between. the South and the We 
her diff, latit. be 25 leagues, and her diſtane 


and departure be together $4: leagues, | < 
them ſeverally and Nang oe lied, 


GEOMETRICALLY. 


Craw the line AB,;upog which ſe ted 
laut. from A to B, draw. BG wo 
and ſer 8, leagues Bro C, then dray! 
line AC, which you muſt biſe& by the' line 
then draw the line AD, which ſhall be equa 
the line DC; ſo ſhall Br> be the depart: 
AD the required diſtance run. 


”- 
R Ss 


LOGARITHMICALLY. 


As the ſide AB 25 leagues. -—— — 135 
Is to Radins ſine of go*. 00- —_— —— 100006 
So is the ſide BC 84 leagues — — —-- 1g | 


To tangent angle BAC 735. 26 -----— 105289 


Which ſabtrated from 90o*. 0o', the remaintr » 
the angle BCA 16, 34', but the angle BCA 
equal tothe angle CAD. becauſe the wouy 
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ner 8 4D. DC are therefore from the angle BAC 
9 wn +7". 26 ſobrraQ the angie DAC 165. 34". the re- 
ua nainer is the angle BAD $6*, 52',or Ships Courſe © 
from A to 1), wwz. SWBW c*®. 37" W. which al- 
þ lubtrafted from g..*. the remainer is the angle 
Coke ang «DB ®, o8 765 
c ADB 33", o8'— —— 
$wdif. Latitude AB 25 leagues-—1 39794 
p is Radius ſine of g0*. 00 -— 1 000003 


othe diſtance required 4D 45.75 leag.-166028 


Which fabtradted from $4, the remainer is 38. 
z5 leagues the departure required. 


PROB. 3. Fig. 49. 


GEOMETRICALLY. 


\ 
Projeft the Triangle ABC, making BC 58 Miles 
ud AC 86 Miles, by 1. 3. Rule jn i 80. 
had the diff. [atit. between 50*. 00” and 48*. 30), 
which is 1. 20' or go Miles. Set go Miles from 


iD, draw PE parallel to BC, and continue 
line AC to cut CE in E, fo ſhall AE be the 
and the angle DAE the Gourſe re- 


R 2 LOG A- 
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191903 ,! IM 1 
L 0G ARITEEMWI CALL 


fs the Aſtance run ACBa Miles oo 
-Is to Radios hne go?. oo's 
So is the departure BC 58 Mikes — 


: To ſineof the Courſe apgleB Fa 42” 2548 Wn 


" Therefore the Courſe is NE 2* - 35 "Northal 


- $:line of the angle DE), 47".35' *; 
Is to diff,, Jatit, 41) go Miles - — — = 18 


v$) 4s Radivs'ſine of g0*. 00'- ———— <> root 
Tothediſtance required e E 122 Miles-—2088 


—  — 


6f 


b. 


PROB. 4 Fig. 50 


A Pilot falling vownrds-the Faſt hadd fo are 
Courſe, yer"thus much he knows, that.jh -Wr 
failed upon his-true Courſe 108 leagues, he i 

have raiſed the Pole 2.5 3/{and. haye been met 

more diſtant from the Meridian than . now $6. 
and alſo ſhould have been 57 Minutes more Ne 

rherly, I demand rhe Cow fe diftance.and deps 
ture, 


GEOMETRICALLY.' 


Finiſh the Triangle ABC, ia hich lectheds 
latit. AB be 57 leagues, and the diſtance run 4 
18 leagyes : Then fet.1s (the leagnes.in $7.98 
from Buo [>, draw DE parallcl ro BG. 
ICinF, and from F 5. FE parallel Jo 


* 
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ly draw the-line AE, Tfofhall AD: be the Ship 
Gf. lair. DE the departure and op ny FY 

e wn required. 


LOGARITHMTCALCLY. 


as the diſtance ram AC 1508 ledgnes- — 253342 
kto Radius fine of g0®. 00'- — — 1 C5005 
6s the diff. latit. AV T7 leagues — I7 


To fine of the angle ACD 31. 51. 972245 
Which fa'rracted from g0*; 22. leaves the ancle 
abs. o9\thereturcthe Ships Courſe is NEBE 


".x4"E2 
AsRadivs tine of 90”. DO  -- — 000000 


i line of the Courſe, angle DAC 53.09-992 91 2 
To the Ships departre BC g1.7.4 lcagnes- 


The 5 of BC 901.7448 45.7. equal woDE, thi 
$7 minutes into nes, viz. 19. and !ct 
s from D to Bſo ſhall AB be z$ leagues. 
ſlay arke: triangle AB fy, 
AS AB 38 den SA — 


k to Radius 0d —_ - + 1 Qg0000 
v8BC 45 $7 leagues-- _ — 165152 


. 


lot. of the Courſe BAC, $0". 22'———-1008174 
'. ——— 
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As the fige angle BAC $0.22————gfs 

Is to departure FC 45.87 eS-—16619 

$o is Radius fine of 909.co — — — 1b 


— = 


To the diſtance required AC 60 leagues--17749; Wt 


Therefore the Courſe from A to Cs NE = 
Eaſtward. 


PROB.s, Fig, 51. 


Two Ships, the one failing between the South 
and Eaſt 9g leagues ; the other between the Faut 


and Welt 68 leagues, their Courſes being £59008 
eſterm- 


aſunder ; then if the Eaſtermoſt Shi 

tnde be 36 leagues more than the 
Ships dif, latir. 1 demand each Ships Courſe, that 
bearing and diſtance aſunder. 


GEOMETRICALLY. ki 


Dr» the line BA. inake the angle BAC 50. 
'5, fer 68 leagues from A, to R, and gs ap 
from A to C; and draw BC, With 436 Leave! 
in your Compaſs, ſet one foot in'C and frike'th: 
Arch E, and from B through the higheſt port 10 
the Arch E, draw the line BE, which wh ut 
Eaſt or Weſt line, alſo draw 'EC and AD Þ- 
gend. to BE, ſo ſhall CE be a North, and AV * 

2uth line, the angle B&D ſhall be the Welſer: 
moſt Ships Courſe, and DAC the Eaſtermoſt: 
Laſtly theangle ABC ſhall be the bearing, and BU 
the diſtance between the two Ships. * 


» <4 MM = 


© mm ew+ 


L0- 


LOGARITHMICALLY, 


As the Sum of the. 2 ſidey AB.AC 162--220951 
kto their difference 26 Texpurs —— ---:1 41497 


vist. ; Sum ang. Band C 61*.52/., » —_ ; 2099009 
| w_ 

id ee rien than nates chadeninAgl 

#,34 and ſabtracted fwd) or, leaves the ngle 

AB 44%. 10), 

As 4 of the angle ABC 589, 34'------9991 29 


krodiſtancerin AC $4 legpues' + —+— 197312 
doe hae of the angle | BAC 56» 1 5991984 


Z 8 | 30S 


> >» 7 & Þ &- 


1189296 
Tothe diftinoe BC 79.7 leagnes ————— 3901 v90167 


"WW A the'fide B© <5. 51 -—— Y9H67 
ktoRadius ligne 90”. 09'——— 10000005 


vkTif Lirkr, 36 leagues - Dr 


are a 6 OWE + 


Nee the one 
20 
but the ar gle CBE 269. 50 ſabtradted from the 
age ABC 585. 34 leaves the angle ABD 51”. 
WL 4 this fubtrated from go". the remainer is 
WH4D 38.16. Therefore the Courſe from A to B 
"SWBS 45.31" W. Laſtly, fobtraft BAD 35. 
Sie BAC565. 1 5, the remainer is UAC 17*: 
R 4 $9, 


i 
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b and conſequen ly the « faltermoſt 61. 


"PRO B,$-, Fig. $2... 


There af6 three Shi Ips "of exo] dtc fa 
one Port, and bound for the ſame 

Faſtermoſt is diſtant from = —_ mites lem p 
and bears $ middlemeſt yz 

Roe the Erfiermoſ? 80 leagues, and be 
SW from her: - {demand cach 'Ships Courte v 
_ Port, -and! how far they are diſtan;f 
| 934 0 
C ; "MIA 22a } he ry 
| 'GEOM EPRA CALL YAb 
"dz 24 6 217 10 204-4 
" Draw anobſcure line as BE to re preſent a South 
liner Draw the SW line B C, _— which ſet$o 


teagues fromBrto C: draw the SEBE line 
on Which fer” hems the fe rom IT me ren 


CA, which ſhews x 
"Ti NR nd ol &- 

hethres 5 W 
ener D reptefefits t 1nd 
ay the Semi IX [ 
EIN Toe Ad $65 n 
- SIE | 0p .*ax-360 "13 Wor 36 
i Ude ohgns 51 #2 mo i; Sc MHA ER 
© TBI! 217 v mnit. torrent aut) .: thy 
6 01 & mot 9110) »ff3 510t>154 1 1.348 GUMLW 
 MTAH Parmdet , viftecd .N/ (ig v2 24 We hy. 


= —- 


"x uh #7 WIT 197 9i11,\> 6 . 548 a4 
0p i «SS oe <-, 


4 
= 


FL 


11 *:13 toon 2/ 


JW 4 of avi 
"+DE AR' ITHMICAKELY,,: 


isthe Sum of the 2 des BA.BC 175 L--224551 
ktotheir difference 16 1 2005 
vi57.1Sum Tn, pug 39125991404 


11 vs 


Totitheir! difevencs: - 4s ab 


Which added £6 the 7Som Takes the angie BCA 
47. 38 and ſubtradel fromz it leayes the angle 
*,06”, Therefore the Conphormgens 


"tis ie "ae BCA.432, 28 Ne9 98388 
k to the Kde&\AB. 96 lt —————— 2.” 


Ore BC 101”. 15 +—<———ig9g]' 57 


| " 4! 3/11 200 TF hog 
| | d | | _y 'y 2qine -1497386 
1, 4 v9) 1% 12 89 25 hag 
Torhe de EA 156 leagues m—_—_.... 


_— n the diſtance herw erndbe $wo Ships A 


by 20-3. /£.ax. the angle AL/C is donbiode The 
naſe: BC, which 35! v9k?; 15", therefore he n- 
t&& ADC 35: 202% 13014. which: fubgracied » from 
&/co, the! remainer [i2ebc Wee CHA, via. 
p.! 4) bas bocavie he udes i) - 888 oqual, 
fied GheeA I pegs from BoNDS; 


Tizreftire! $9%-g0 from Bon 60), | the 
engines bs f0:?.. {4 mbagopt us  tho-naghd CAU 
0425, MD. m0 i! 05/157 

4 
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As ſineof the inter,ang.CDA 157.3095 


Is to the leagues ——11 1497 
$6 dn ener vpn LOT LS, © Nagoy 


. " 
" 


$41 75; 


Jo thedds Dogs Aiftonte O dogg <1 Ship & Ts 


To: find the Courſe from C to D, The angle 
BCD is 43*. 38' which added to 11*, 15, then 
BY«*.'457 from the- NE line Baſtwaid; rhetcfut 
che Courſe from to D is ESE 1". bh, 


PRO B.o. Big ya. (4c 


Two Ships fail from two ſeveral, ab 
beth in one Parallel, and $0 leagoty wander ; 
the Weſtermoſt Ship ſails NEBE, ni flerwel 
Ship-fazls upou ſome point bet 
Weſt, and then they meet : If the (pr 
borhrheſe hize be together 1 36 hermeſ | de- 
mand rhem ſeverally and the Eaſterm Sis 


—— wr - S+HSRS PST, 


P GEOMETRICALEY./ mM” 


Draw AB, ft 156 age from 610d, uk 
eek ABS q3” IR 90 leagues tro V 
draw the He AC: NO cel line AGb 

by the line DE and draw CE. ſo ſhall AESC 
he torach other: Therefore BEIEC tall be 
10 AB: oo BE Hall 'be the | Woſtergolt 


AS 


O_o” 29 *' 


p*s diſtance, the "gt BOE- the 
i > oY "Laftty k Unganikeinp> 
10M. 


LO- 


- 
497 
Nz 
$) 
P 
n. 
ze 
oY 
mt 
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LOGARTTHMICALLY. 


;he Shm of the twb ſides ABBC.226—23441© 
their difference 45 teagnes-+———— 156275 
t4Sum ang, BAGBGA 7359. 07 -—105F993 


— 
8p 


vt, 3 their diff. 330.3 <—— 932648 


0s the fine angle 
j | 1 i 169897 
Torthe Uſtatice tequit&@"fC'sr Tehght*217977 


Wh Fuberafved Feb 146 &r AB, (ch Femainer 
| (volt Ships 61- 
yn 


MO Pay Ne 
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{1 /PROBHS Ifig-5H 0 | 
A Ship” fails between! rhe! Sour "andWiltt 


__— 


, 


-her diſtance run be-86 | are thin 
dIfF.-Larir. a— Te thanÞhps 
rure, 1 demand her Courſe, diſtance run and( 


parture. 
70 -GEOMETRECASÞ EY! i 4 


4 ——— — 


BE 


'ars FI. --Laftly 

"FIN, fo ſhall Er be the*depdr 

of 'Ectit. aHd'E the Ships 6#ſta 
3% Z . ; 


;”. ARITHMETICALLY. 
_ Multiply. 172 (the;double_of Fs 
f 7 ; hs Faq 


r 


\Fraw the Jine 
e,” HY ge di 
on. 


TE OMG ND «1 


== 20” B» _ 


the J32jbV 
the diff. latitude, and 54 fu 236, 
pee EI 182 for the departure. The Courſe ma 


found by Caſe 6. of plain ſailing. | 
3 PROB 


Riv urrofBihoipicienT 1X53 
20 —— "21." 101 GI 9i92ns Ini 2/ 


-PROB: A Dig: $5.54: ohit 01 


40 1906 50t) 21 
x | ie 1 ag. Leary] bg W-ftarg 


ws: The Weſtzzmo fromthe 
RF ONWBN, Ho 2 oh he hſtar.to of 
nh he Sip and diſtance between the two Parts 


| together 130 leagues, I demand them feve- 


PEP REEIREOLS Ld, 


Draw AB for a SBW, and AC for a Www ine, 
ad becauſe we have no ide given in the rriangle 
re will ſhþoſt the tide Alito be 30G 
from B draw a NWBW line, fo tave you aiſh- 


the triangle ABC, having its angles cqual to 
given in the JH but its ſides arc 
Itious, 


LOGARITRMICALLY. 


As ſine angle ACB 1015, is — —— 999157 
sto kde AB 100 leagues ——+— -—— -200000 
visfine angle CAB 39, 45 —= ——— 974473 


To the ſide BC 56.55 leagues ——- — 175516 


$0 is fine angle 


254 The Ar) of Wavigetion 
. As ſine angle ACB 10t*, 1 g'\> —— $991 
Is to ſide AB 199 Tb rw me 


i 


ro ea gn —% 
of theſe three des ag” C 
2h Tab which exceeds 139, * 


Natural Arithinetich. 


| AB 
VU 2a8.66—130—109 
100 


er rn ee nrner—— 
_— = 
114330 
156700 
37196 


1$55% 


121130 
114330 


— — ——_— 


6790 


If 


9$361.300 | 40.94 fere. 


a 
ght 
lly by 
+ 


T- 
i 
3 ft 

. 
Jt 

I! 

$17 

: 
1c 
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angles A and B is 146*. 26 which ſubtracted 
n 1$0\, = remainer 15 the angle ACB 34”. 06. 
refore ſay 

4s fine angle at C 34". 06 — —- g9*4756 

the kde A3 86 Miles — —-—- 193449 

b fine of the angle at A 73%. 00 9983059 


_ 


— 


the kde BC 1.47 Miles —— — 216752 


bie fide FC 's equal to the ſide AC. There- 
the Ship muſt fail 149 Miles with her Lar- 
lTack aboard, and as much with her Star- 
L Tack on board. 


PROB. 11. Fig. 57. 


Anit the diſtance from A to E be 96 Miles 
the Wind.at South, and ler the Ship make 
ray good within 70”. of the Wind: I demand 
lſtarces AC, and CE, that is the Ships way 
ad reckoning up-n the one Tack, and upon 


tre AB repreſents a South line, or point, vp- 
Wich the Wind blows, the angle BAC is 70". 
from which ſabtraCt the angle BAE 4 points, 


if": the remainer 25". 06 is the angle EA. 
the compt. of 70%. is 20%. which doubled is 


'. for the angle at C and by adding theſe rwo 


tes, n-mely EAC 24%. 06 and ACE 40”. the 
a6s". 00 is the angle AEB by 32. 1 Fac. Then 
be triangle AEC we have given the fide AE 
Miles, the angles C 4©*. ard AEC 115. 00 

+ S (the 
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Mr. Richard Norwood in his Doctrins. of Tri 
gles, Page 135, has.laid down certain Problem 
which being of uſe to.our Seamen, I thought {Were 
to inſert in this place; > 

A Ship failing tq windward, will uſually l 
within 5;, or 6 paints ofthe Wind, yet by re: 
ſon '6f her Lce-ward*® way ſhe will ſcarce mak 
her way good within-&; points of the Wind, ſome 
times more, ſometimes lefs, according, as thee: 
1s rougher or ſmoother, and according to t 
Mould of the Ship, and fail ſhe bears : Sothat i 
failing to a place direatly to Windward, ſhe fail 
uiually three or fonr times the diſtance of the 
place before ſhe arrives at it. Fat if the plac 
to which ſhe fails be not diretly ro Windward 
but within a Point, two, three, four, fve or 
points of the Wind, then tho? ſhe turn to Win 
ward, as before, yet ſhe will ſooner arrive at tl 
[lace than before ;- But how, and in what prog A 


portion, for the anc,- and for the other may 21. 
pear by theie cnſuing Problems. x: 
TY 

"7 

ent 


L et the poſition from A t» B be South 86 mill fr 
and the Wind ar Sourh Then ſuppoſe the Sis! 
intending to fail from A to B, make her wh f 
rocd within 53%. of 1he Wind, which is almogl 
6, points, I demand how far ſhe muſt ſail upols : 
one 12ck, and how far upon the other Tack, 9p. t 
arrive at tf, . 4% 

"1 this. re AC 1$the Ships way, © near toys 
Wing 2s ſhe can lie, the angle BAC is -3*. ate 
the an7ie ABC is equal to it ; The Sum of they i 

ov 
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zangles A and Bis 145*. £6 which ſubtracted 
1 180, the remainer 1s the angle ACB 34". 09. 
terefore ſay, 


4; ne 2 igle at C 34 . 00 — —- 94756 
the hide A 3 86 Miles — - 193449 
fine of tae angle at A 53%. 090 —— g980539 

1191 505 
'the (de BC 1.457 Miles —— —— 216752 


tthe fide I C 's equal to the ſide AC. There- 
the Ship mnlſt (ail 147 Miles with her Lar- 
Tack aboard, and as much with her Stat- 
urd Tack on board. 


PROB. 11. Fig. 57. 


(init the diſtance from A to E be 96 Miizs 
. the Wind at South, and ler the Ship muke 
#2; good within 70". «tf che Wind: I demand 


reryaen AC, and CE, that is the Ships wa) 


md reckoning vpn the one T acx, and upon 
2other. 
ter: A3 repreſents a South line, or point, vp- 
mich the Wind blows, the angle BAC 1s 70 
from which ſubtra&t the angle BAE , points, 
. the remainer 25". Ov is the angle EAT. 
d the co! "mpt, of 507. 18 207, which d-ubled i 
for the angles at C and by adding theſe rwo 
,n Sh EAC 2x*. 06 ard ACE W; the 


" —_ melee AEB by 32. 1 Exc. Then 
be triang AEC we have 71ven Fs Gi le - 
Miles, — oi c s C 40*. ard AEC 11e*.c 


S (ts 
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MIL, 
(the compt. of AEB to 1897, ©6.) to findt 
AC.CE. Theretore ſay, | | 
As line angle ACE 40". 06 by 4 
Is ro de At 96 Miles - m— - | % 
So is lint angle AEC 115*, 05 —— wt 4 
_ | 
ig {4 
-'- 9 - v * x 'F £ 
To the ſide AC 135. 3 Miles - -- 212 | 
As ſine angle ACE 40". 0» -- . on 
Is [0 ide the AL G0 Milcs - - 19g 'K 
$9215 ine angle EAC 25*, co _—_— | 
To the fide EC G3 Miles - — 1100 
ws i 


| has 1t appcary, that to ſail from At 
vi hich 1s SW $6 Milcs with the Wind at S 
and to make her way good within 70”. <6 of 
Wind, the Ship muſt fail with her Larte 
Tack aboard 1 35. 3 Miles, and with her $ 
board Tack on board 63 Miles : Her Courſe 
A to C being WSW 2”, 36 W. and from Ct 
her © ourſe is EBS 8”, 45/ Southward, or ESE 

206 Exaſtward, 

It zvu dehre more Queſtions of this nature, 
/orwood®s Doftrine ©t Triangles, Page 137-0 
{hail not enlarge upon them, becauſe as they 
cap vie of ſundry {rOvements which he i 
Omittec, 10 1 ſhall rater their turther Explicathl i 
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Gi AT. AV. 


Vf Sarling by the true Sea Chart, com 
monly called Mercator's Chart. 


| br way of Sailing by the truc Sea Chart, 
teacheth us a Geographical Method for 
mawing the Meridians and Parallels of latitude 
which upon the Globe arc Circles) by right 
Ns. 


F I G. 60. 


To make a true Sea Chart between any two 
tudes, containing any quantity of longitude : 
Let it be required to fake a true Sea C hart, be- 
anning at the latitude of 48". 00, and ending at 
latitude of 54”. 06, containing 8” of longi- 
age, 

raw the line AB, which divide into $ equal 
Mrs, ſo ſhall each of theſe contain one degree ; 
502 each of theſe equal parts or degrees of lon- 
inde, erect Perpendiculars, as inthe Figure, ſo 
4 theſe Perpendiculars repreſcart the Meridians 
"this Chart. Then Becaule each degree 15 com- 
monly divided into 6.2 equal parts (which I call 
*genary Miles) therefore divide each degree 
" 19 
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into 10 equal parts, fo ſhall each «cf theſe (mal 
Diviſions repreſent 6 Sexagenary Miles. 

Then to craduare the Meridians, find the Me-Y 1. 
ridi>nal parts for the latit. 48*, and 49". whichby Witt - 
the following Table are 3297. and 33$1. their fMutic 
diff. is 95 meridi nal Miles, or 1”. 36. which :. 
take from the linz A?, and ſec from 48”. to 49.6 
thn draw the Parallel of 49%. alſo find the meri- hl 
dional Miles anſwering to the latit. 49%. and 50". Mit 
th- diff. between the two reſponding nambers IM 3 
will be 93, or 1*, 33'\, which apyly from 49%. wi | 
52”. ard draw the Parallcl of 52, and tlius youll: 
may proceed withall the reſt. 


Of tle «Me of thy. Chart. 


Draw the lincEF, which wult he a line of equal 
parts, or degrees, mark-od with tie fave rut- 
_k>'s as is the Meridian cf the Chart, Ezch degree 

11 this hne malt be cqual to two degrees in tie 
line A?, and alfo divided into 10 equal pants. 
This line fo divided, I call the Auxiliary line, 
my ofe {| ſhall explain in theſe following 
C ales. 


CASE bk Fiz. 60, 


Courſe and diſt avce rim given, to find the Shnp 
Latitiide and L ngitude, 


A Ship from the North latit. 48”. 06 and Falk "ne 
longitude of 20”, 06. fails N +3 8, miles, Id be tt 
mand her latitade and longitude. ange 


by 
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al By the Chart. 

!, From * draw the NEBN line AF, and from 
te Aaxiliary line EF take 19. 24', or 84 miles, 
ohich ſet from A to F. 

', From F draw FG peraliel to AB, and {cr 
"8G upon the Anxiliary line from A toH, (6 
Wl the point H ſhew the Ship is in the North 
' Wat. 29". 10. 

*W ;. In the Meridian line of the Chart AC find 
MW latitude of 49% 197 whick is at K, from K 
188-21 KL parallel to AB, fo ſhall AK be the Ships 

at, ktitude enlarged, viz. 105 miles, or 19.45'. 
\L the diff. longirnde 51 miles, or 1*. 11". So 
wt by the Chart the Ship is in the North latat. 
49”, 19, and Eaſt longitude of 21*. 11. 442. 4t 
& point LL. 

There are three ſeveral ways in uſe amongſt 
men for ſolving Queſtions of this nature, both 
intametically and Geometricaily, which here 
* for neceſſity (for | lcok upon them all to be 
meceſry Follies) bat to gratifie all wei]-wiſh 
"to this kind of Learning, I have here inſert - 
* them, with ſome ſhort Notes relating to 
0M. 


ir 


WOTHT 5 


| The firſt way is done by taking the halt of the 
at.you came from,and the ; of that latit. you are 
"ne into, to both theſe, add 45*. 06 and ſeek 
the tangents of their two Sums. Subtract the 


agent of the leſſer arch, from the tangent of the 
S 3 greater 
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greater arch, the remainer divided by 1 26.z, the 
Quotient ſhall be the meridional miles in the dif. 
; Jatit, enlarged. 

Thus the ; of 487. 06 is 24". 06, to which add 
452. the Sum is 699, o6, whoſe tangent is 
104158226, 

Again, the 7 of 49". 16 is 24*. 35', to which 
add 45*. 0, the Sum is 69*. 35/, whoſe tangent 
is 104291912, the leſler of theſe tangents ſub- 
tracted from the greater, the remainer 1s 1 33686, 
which divided by 1263, the Quorient is 105 for 
the miles in the enlarged diff, latitude. 

The reaſon whereof is this, If there bea Meri- 
dian line, and a line of artificial tangents, both 
| ys yn from the ſame line of equal parts, 4 

egree upon this artificial tangent line ſhall be 
double to a degree upon this Meridian line, and 
conſequently a minute upon the one, ſhall be dov- 
ble to a minnte upon the other. And thus we 
find the artificial tangent of one minute (omit- 
ting the other preceding figures) to be 2527, 
which by the foregoing reaſon is equal torwo mi- 
nutes vpon the Meridian line. Therefore the : 
of this nember, +jz. 1263, will be equal to one 
minute upon the Meridian line, therefore 1 336% 
{ the difference between the two foregoing, tan- 
gents) divided by 1263, gives the mericional 
miles required, which exaftly anſwer to the Te- 
ble of Meridional parts. 


G E 0- 
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GEOMETRICALLY. Fig. 71. 


Pr the firſt Caſe in plain failing projett the tri- 
ge ABC, fo ſhall the angle BAC be the Courſe, 
the diffance run, AB the diff. latit, and BC 
i depatture. 
Is Cafe r. of plain filing, the diff. latit, wall 
£50 miles, therefore by 1, Rule 1. the Ship 1s 
the North latic. of 49%. 16, which being known, 
wnmoſt (by the preceding Rule) find the dift. 
h ALF v45, 105 miles, which apply from 
9D;and draw DE parallel to BC, fo ſhall AE 
tthe diff. longitude required. 


ARITHMETICALLY. 


A Radius ſine of go". <9 — 1 OOOCOO 
odif,. latitude enlarged 105 miles ——982489 
ws tangent angle BAC 33*. 45' — - — 292115 


— —— — 


1H, longitnde DE 40 miles ——=—1 846507 


—  —— 


NOTE 2. Fig. 72. 


The ſecond way is by the middle latitude, 


> depends upon this Theorem. 
4 the Co-ſine of the middle tatitude 
"the Tangent of the-Courſe. 
vis the difference of latitude in miles or leagues 
'othe difference of longitude in miles or leagues. 
this Theorem wants demonſtration, and is 
alto be admitted in ſhort diſtances, and parci- 


arly in latitudes leſs than 6o degrees. But the 
S$ 4 CON 
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contrivance (whoever was the Author of it) is 
not alrogether conteinprible, becauſe it is Gee 
metrically fo diſpoſed, that you are to find two 
like triangles; im the former of which we mu: 
always have two parts given, iz. theCo-ine 0 
the middle latitude, and tangent of the Courk ; 
and in the other we muſt always have given ei- 
ther the dift, latit, or diff. longit, to fhnthe re 
ſpording proportional part. 

To find the middle latitude, you muſt alwa) 
add the latitude you came from, to the latitude 
you are come to ; : that Sum ſhall be the middle 
latitude. 


GEOMETRICALLY: 


1, From C ſtrike the circle DAE, draw the Ci 
ameters DE. AK at right angles to each other. 

2, From A (with the diſtance AC) ſtrike the 
arch CB, ſet the angle of the Courſe from C to Þ, 
and draw the line ABL to cut the diameter DE in 
O Set the diſtance run from A to L, and drav 
LK parallel to FE, ſo ſhall AL be the diſtance 
run, AK thediff. latitude, and KL the depar- 
rkure, 

3. By 1. Rule 1. Chap.12. find the Ships latit. 
Viz. 499. 16, which added to the latirude 4$9.9, 
makes 97”. 16 the 3 whereof, +5z. 48". 35 is the 
middle latitnde. 

4. From the line of Chords take 48*. 35", 2nd 
ſet the ſame from U to F and G, and draw the 
line FG to cat UE in H, 


g. Se! 


To 
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c Set CH from C tol, a ruler on land O 
xil give the line ION. Laſtly, make IM equal 


wAK, and draw MN parallel to DE, fo ſhall MN 
x the diff. longitude required. 


5 


v0 
Via 
0 


LOGARITHMICALLY. 


As Co-tine middle latir, HF. 48". 35" —g82054 
kto tangent of the Conrſe CO 33. 45 - -;/82489 
vis the dift, latitude IM —— 70 miles—-1 $4500 


— — — { 


1 166g8g 


Tothe diff. longitude MN — 71 miles — ($4935 


NOT Et 3. Fig. 73. 


This third way (which really depends upon 
that of middle latitude) ſhe ws us how to find the 
atitude enlarged Geoimetrically, thus. 

|. By Caſe 1. of Plain Sailing, finiſh the trian- 
te ABC, in which AB is the true diff, laticude, 
AC the diſtance run, and BC the departure, 

2. By Nore 2. find the middle latitude, which 
— DtoF, and draw FG perpendicular 10 


3. From A with the diftance AG, ſtrike the arch 
Gl; biſe& the diff. Litit. AB in H, and fet AH 
rom G to I, then draw the line AIR. 

4. Set DK from A to L, and from L to - 


(aw MN parallel to BC, fo ſhall AM be the di 
atitade enlarged, and MN the diff, longitude re- 
quired, | 


LOG A- 
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LOGARITHMICALLY. 


Find the diff. latit. in Meridional parts between 
the latit. the Ship came from, and the latit, ſhei; 
coine into, which is 105 mules. 

As Radivs ſine of 93%. 06 ——— —— 1000000 
[s ro diff. latit. enlarged AM 105 miles-— 202118 
So is t. Courſe, angl. MAN 33.45 ——— 982489 


To 4iff. longit. MN 91 miles ——-— -- 184607 


> ——— 


CAaSEB-2 


Both Latitndes, and both Longitudes given, to find 
the Comrſe and D:ft ance. K 


A Ship from the North latit. of 48”, o6, and WF 
Ealt longitude of 20, o6, is bound for a Port in ulll 
the North latit, of 49%. 16, and Eaſt longit. of W vv 
21". 11, I demand her Coorſe and diſtance. DA 


By the Chart. F1g. 60. bt 


1. It is evident from the Chart, that the firſt 
place lies at A, the ſecond at L. Draw a line Ti 
from Ato L , fo ſhall it appear, that the Courſe 
trom A to L 15 NEBN, 

2, By the Chart it appears, that the line KL X 
lies in the North latit. of 49*. 16. Therefore c 
ſeek for the latit. of 497%. 16 in the Auxiliary line [ 
EF, which you will find at H. 


3. From 
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;, From d draw GF parallel to AB, to cut the - 
m AL continued in F, apply AF upon the auxi- 
ary line from & to I, fo ſhall £1 1®. 24' be the 
ance required, 


By the Artificial T angents. 


Take the ' of each latitude, and to it add 459. 
ben find the tangents of theſe rwo Sums. Su 
ra the tangent of the leſſer, from the tangent 
#the greater, the remainer will be 133686 ; 
as divided by 1 267, the Quotient 105 is the dif, 
at. entarged. 


FIG. 7:1. 


ſt the diff. latit. enlarged, v4z. 105 miles from 
itD: Draw DE perpendic. to AD, and by 
\. Rule 10. Chap. 12. find the diff. longir. viz. 71 
nies, which apply from D tot, Draw the line 
AO in the triangle ADE find the angle 
4” thus, 


As diff. latit. enlarged AD 195- ———- 202118 
5to Radius fine- ---- 9-*, CO- —— - 1000000 
» 15 diff, longit. DE 71 miles - -— 184607 
lo tangent angle DAE 33*. 45'———— 982489 


| Alfo by 1. Rude 3. find the true differ. latitnde 
tween theſe two places, viz. 1*. 16, or 70 miles, 


"hich ſet from A to B, and draw BC parallel to 
D-, © ſhall AC be the diſtance required. 


As 
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As tine angle ACB $56*, Ly — 99108, 
Is to trye diff. latit. AB 90 miles- —- -184509 
So is Radius line of 9o. 09 — -— | 000000 
To the diſtance run 84 miles— - — 192516 


By middle Latitude. Fig. 72. 


1. Strike the circle, and croky it with two dir- 
merers D-.AK, at right angles to each other 
through the center C. 

2, Set the diff. latit. given, from A to &, and 
draw KL perpend. to AK. 

3. By N-tc 2. of this Chap. find the. middle 
latirude, which ſet from D, to FandG ; «raw 
FGto cut DE in H , ſet CH tromC to 1, and AK 
from |10 M - Draw MN parallel to DE, and fet 
rhe Ciff. longit, given from M to N, and draw the 
line IN to cut DE in O, 

4. Liy a Ruler upon AardO, and draw AOL 
to cut KL in L, To ſhall AL he the diſtance requ- 
red, and KAL rhe angle of the Courſe. 


LOGARITHMICALLY. 


As the true diff. latit, IM 9o miles --- 184500 
Is to true diff, longir. MN 1 miles- 184935 
> 0 is Co-linc middle latit. Cl 48”. 35'—— 952054 


To tangent Courſe CO 33*, 45'-———-1 166984 
982489 
n Dee 


Then 


fy 
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Then in the right angled plain triangle AKL, 
have given the diff. latit. AK, and the angle 

AL to find the diſtance AL, fay, 

As tin: angle KLA 567. 15 — 991 984 

ki dif, latitude AK 70 miles——-—— 184500 

s R.dius linc of 90,00 — — 1000020 


othe diſtance required AL 84 miles— 1 92516 


By diference of Latitude enlarged C eometrically. 


F I G. 73. 


!, Draw AM, ſet the diff. latit. in miles from 
{toB, draw BC So to AM. 
2. Find the middle latit. by More 2. of this 
Ap. and trom A ſtrike the arch DK, upon 
ahich ſet the middle latir. from D to F. 
i og fG perpendic. to AB, and ſtrike the 
[. 

4 Biſet AB in H, and fect AH from Gtol 
nw theline AIK, and ſet DK from A to L,and 
Tm L to M, then draw MN parallel to BC, and 
kthe diff. longit. from M to N. 

5. Laſtly draw AN to cut BCin C, ſoſhall AC 
* the diſtance required. 

By theſe two Propolitions all the reſt may caſily 
* ſolved, viz. 

If there he given two Latitndes,and the Courſe, 
the d:ſtan-e and diff. longitude may be found. 

If -ne latitude, Courſe ard departure, the 0- 
-— diſtance and Ciff. longitude may be 


If 
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It two latitudes and the diſtance be given, 
Courſe and diff. longit. may be found. 

If the departure and diſtance, with one of 
latitudes be given, the other latitude, Bur 
and diff, longitude may be found ; for all tieffifl 
Caſes depend upon the foregoing Rules, whic vi 
being very eaſie, and not worth the trouble of i . 
ſerting, 1leave to the practice of my Reader, ar the 
procced to 


CASE 3. Fig. 60. 


By one Latitude ard difl ance run upon an Eaſt and 
Weſt Courſe to find the difference of Longitude. 


A Ship in the North latit. of $09. 36 fails Laſ 
86 mules : I demand her diff, longitude. 


By the Chart. 


From the Parallel of 50”. 36 draw the line OP 
then add ; the miles in thediſtancerun to the la- 
tit, given, it makes 51*, 13, which in the Meri 
diar line fails at M ; alſo from the given lant. ſub- 
. tract } the miles in the diſtance given, and there 

will remain 492. 47, Which in ho ſame Meridian 


line will fall at N, apply the diſtance MN from 
O to P, ſo ſhall OP te the difference of longitude 
required, 
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By Projettion. Fig. 74- 


!, Draw the line AB, _ which fet the di- 
fance given from A to B, from A ſtrike the arch 


2. Set the given latit. from D to F, and draw 
the line Ac at length. 

3. Upon B, erect the per . BC to cut the 
ne AL continued in CG, CE AC be the diff. 
ongitude required. 


LOGARITHMICALLY. Fig. 74: 


Sobtract the latit. given from go?, 06, the rc- 
mainer is the angle A..B, 

As fine angle ACB 39*, 36 — =m—— 98035! 
to diſtance run AB 86 miles ———1 93449 
$0 is Radius fine of 90%, 00 -— ——10.0-00 


To the diff. longit. AC 1 35 miles- *213"9) 


CASE 2. Fig. 60. 


One Latitude and difference of Longitude given, to ficd 
the diſtance run Eaſt or Weſt. 


A Ship in the North latitude of 50*. 36. fails 
laſt till her diff. longit. be 135 miles. 1 demand 
ter diſtance rug. 
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By the Chart. | 


From the latitude given, draw the line OP, 8*® 
and from the line AB take 2®. 25 equal to 135 
miles, and ſer the ſime trom O to i”. Biſect OP 
in Q, and ſet OQ from © to M and N upon the 
Meridian line, ſo ſhall the degrees and minutes, 
contained between the points M and N, viz. 1*.26 
(equal to $6 miles) be the diſtance required. 


By Projetion. Fig. 74 


Fraw AB, from A ſtrike the arch DE, upon 
which ſet the latit. 50”. 36 from D to +, draw the b 
line -t: at length, and ſet the diff. Jongit. from WF-7 
AtoC. Bifet AC in F, and from F (with the 
diſtance AF) croſs AB in B, draw BC, ſo ſhall \ 
AB be th: diſtance, 


Fre 


LOGARITHMICALLY. Fig 74 


As R:1 dins fine of 99". 05 —— ----- 10000009 
Is to diff, longitude AC 1 25 1wwiles- - — 21 3098 
$9 15 line angle AC 39”. 30 =» 980351 


— -- 


To diſtance required AB 26 miles --—— 193449 l 


— _— n 


The Art of Navigation. 273 


4 CASE &$. 


Yocern Eaſt or Weſt axd difference of Lengiride 
given, to find the Lafjtude ſailed jn. 


i Ship in an unknown Latitude fails 86 miles 
till her difference of Longirude be 1 35 miles, 
mand the Latitude ſhe ſaled 1. 


hy the Chart. Fig, 60. 


from the line AB take 2”. 15” (equal to 124 
) or rather the 4 thereof, viz. 1*. 73 : alſo 
t; the diſtance ran, viz. 44 miles, and apply 
74 (taken from the line AB) ſo, rat it may 
ain 43 minutes upwards and downwards in 
Meridian line, which it will not do till you 
tothe point O, and there 1*, 7; will reach 
Oto M, which is 43 minntes, and from O 
Naz. Therefore O is the point of latit. you 
Giled in, which by the Chart appears to be 


E. 30, 
By Projettion. Fig. 74- 
{. Draw the live AB, and ſet the diſtance rut 


niles from A to B, then upon BereQ the per- 


. l lar BC. . , * 
2 Take 1 3 5 milesin your Compaſſes, and with 


foot in A, cro$. the perpend. F.C in C. 


j. Praw the line AC which hall be the, diffe- 
ace of longitude. 


T Laſtly, 


2794 The Art of Navigation. 


Laſtly, From A with the Chord of 60 
ſtrike the arch DE, which meaſured upon 
ſame line of Chords gives 50*. 36 for the latituc 
in which the Ship has ſailed. 


LOGARITHMICALLY. 


As the diff longit. AC 135 miles- — 2130 
Is to Radius fine of 90*. 00! -—-- —— 1c0o0cc 
So is diſtance run + B $4 miles —19 


To fine angle ACB 39%. 36 — = g$935 


Which ſubtrafted from 90*. oo", the remainer i 
$9”. 36 the latitude required. 


Some Problems ſolved by the Ir 
Sees Chart. 


PROB. 1. Fig. 74- 


Two Ships under the FquinoGtial are 128 mile 
aſunder, they both ſail North to the latit. of 60 
od. 1 demand their diſtancein that Parallel. 

Thisis no more than a different way of expret+ 
ling that Problem mentioned in Gaſe 4. of th 
Chap. for here we have diff longitude AC 12 
mi wt the latitude (angle CAB) 66), 06, tt 

f 


4 
'J 
re. 
[0 
mh 

: 
al 
m0 
C 

'x 

LY 

diſtance AB. therefore ſay, . 
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ks Radius fine of 90%. 00'— —-——<. 1000000 
to diff. longitude 1 28 miles—- 210721 
bis fine & ACB 30*, 00'>———-— g&g897 


o diſtance required AB 64 miles — — 182618 


Thus it appears, that tho? the Ships were 128 
es aſunder under the EquinoCtial (which is 
r diff, longitude) yet if they both ſail North, 
both continue under their firſt Meridians till 

arrive at the Latitude of 60*. 09". their diff. 
tance ſhall be only 64 miles aſunder,by reaſon 
the inclinations of the Meridians towards the 


les of the World. 


PROB. 2. Fig. 74- 


A Ship fails Eaſt in an unknown Latitude till 
& finds that 40 leagues under the Equinotial, 


7+ to 64 leagues of that Parallel in which 
- s ; I demand the latitude of that Pa- 


This Problem is only a different way of ex- 
35 rmx Caſe x. of this Chap, Therefore 
42 from A to B; draw BC [- 
akr to AB, and from A (with 64 leagues in 
rar Compaſſes) croſs the perpendicular FC in 
G, and draw the line AC. Laſtly; From A 
[mth the Chord of 602.) ſtrike the arch - 
wich being meaſured upon the fame line 
Tords, gives 519. rg for the Latitude in which' 
b Ship failed. 


— —— 
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LOGARITHMICALLY, 


As diff. longitude AC 64 leagnes- -— 18c61$ 
Is to Radius fine of 99®. 09'— —— YO00007 
So is diſtance AB 40 leagues —— - — — 160266 


To int angle ACB 389, 41'- <—979500 
Which ſuhtrated from 9go. oo the remainer i 
51*. 19. the Latitnde required. 

Several other varieties there are of this nat 
which 1 forbear to mention ; becanſe- 1 would nc 
ſwell this Manval farther than I deſigned it. 


So ww 


= 


To work a Traverſe by the True 
Sea Chart. 


A Ship from the North latitude of $519. oo; 
and Eaſt longitude of 209. oo', fails 45 
miles, NE 50 miles, ENE 58 miles, and Eaſt 36 
miles. I demand her Latitnde, Longitude, Courſe 
and diſtance run upon a ſtreight line, by the true 
tea Chart, 

From R, draw the NNE hne R*®,and by Caſe 1, 
of this Chap. find the Ships latirnde R 1. and her 
longitude 1 S. upon that Courſe and Diſtance gi- 
via, {6 ſhall the laticude be 51*, 42', and herlon- 
gitude 209. 29", 

From $S draw the NE line ST, and find the 
Ships true pointat T, fo ſhall 2 T lie in the La- 
tuude 52*. 17, and longitude of 219, 26", . 

rom 


f 


: 
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from T draw the ENE line TV, and find the 
jips grue poiat at V, ſo ſhall z V lie in the latit. 
14.39, and longirude of 229. 51”, 

y, From V draw VW parallel to AB, and 
FREY Caſe 3, of this Chap. ſetthe Ships diff. longitude 
Vito W, then draw the line RW. 

o& Wl Tins from the Chart it appears, that the Ship 
come into the North latit. of 52%. 39", and 
longir. of 23%. 50'. 
Then to ack Ant the diſtance RW, you muſt 
the Ships difference of latir. z Rin X; and 
r diſtance RW.in Y, apply RY from X up- 
8 upon the Meridian line AC, and it will 
ato Y a point in the Latitude of 539. 14 and 
wed downwards upon the ſame line, it will 
«19 Z, a point in the latitnde of $0*. 24, 
difference between theſe two Numbers is 
P. $3, Or 173 miles for the Ships diſtaace 


1 


— 
. 


Oy thus. 


find the Latitude 529, 39*upon the Auxliary 
and upon the ſame line take the diſtange be- 
&1 the latitude the Ship came from, we. 51%. 
'and 520- 39%, apply the ſame from R pm 
ian line) to , draw » n parallel to 
, and continue it to cut RW in, fo ſhall 
I (meaſured upon the Anxiliary line EF) con- 
2%. 55 or 175 miles as afore. 
he Courſe may be meaſured as in the Caſes of 
iling, | | 


y 
] 


T 3 Having 
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roceeded thus far, 1 ſhall ſhew y: 


orm the ſame Arithmetically with 
the help of a Charr. 


A Journal of my Voyage intended by 


Permiſſion in the Lyon 


| oa in the North latitud 


hin 


ning, = 


Miles Sout 


(Miles Nort 


1694. 
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of London, Capt, 4 

Commander from a Port in the North Latit. 

1®, oo", and Eaft longitude of 209, oo, to 
g of 529. 39, and 

longitude of 239. 50', ſerting Sail Deremb, 
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EXPLANATION. 


1, By the Calendar find NNE 45 miles, againſt 
> ſtands 42 miles for the Ships difference of 
itade, which place under the Miles Northing ; 
n by 1. Rule 1. Chap. 12. the Ships latitude is 
1! 42 North. 
2, Find the Meridional parts for $1*. 00*, viz. 
6p, and alſo for 51*, 42", viz. 3636, the dit- 
rence is 65 miles for the difference of latitude 
aged, which alſo place under the miles North- 
, below the true difference of latitnde. Then 


As Radius fine of g0?. og — - 1 000000 
to diff, latit. —_ 67 miles —--—— 182607 
s tangent angle Courſe 229. 30 


dif. longitude 29 miles — 


en becauſe the Courſe is NNE place this diff. 
mgitade 29 miles under the miles Eaſting ; then 
F 1, Rule 8. the Ship is in the Eaſt longitude of 
W.29. 

And thus you muſt proceed with all the other 
Garſes, except the Eaſt Courſe, which is thus 
v be effeted, viz. by Caſe 3. of this Chap. 

As Co-fine Ships latitude 529. 39'—= -978296 
ko diſtance run 36 miles- — ———- 155630 
vis Radius 90? 00' ---— — ——— — L000Cc0 


ly the diff. longitude 5g Miles ———1 77334 


— — 


T 4 To 
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To find the Ships Courſe, you muſt add toge- 
ther all the - ſeveral differences of latitude en- 
arged, viz, 67. 57. 36. the Sum whereof is 160. 
Alfo add together the ſeveral differences of Lon- 
gitude, viz. 29. 57. 85. 59. the Sum whereof is 
230. Then ſay, | 
As Sum of the diff. latit, enlarged 160—220412 
Is to Radius ſine angle yo*, 00'-—--—- - 1000006 
So is Sum diff. longitude 23% - — -— 236172 


<< 
—__— 


m— - 


To tangent of the Courſe 559, 11'-—— 1015760 


Therefore by Rule 12. Chap. 12. the Courſe is 
NEBE 1*. 4' Northerly. To find thediſtance run 
upon a w__ line, add together all the true 
differences of latitude, viz. 42. 35- 22, the Sum 
is 99. Then ſay, 

As Co-fine of the Courſe 55%. 11* — 975659 
Is to Sum true diff. of latitude 99 miles 1 99563 
So is Radius ne of — 90. 00 - 1090000 


_———— 


To diſtance run required — 173 miles--223904 


= FERTEST——_ 
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CHAP. XV. 


4 keep a Reckoning at Sea by the True 
Sea Chart. 


Wei but few Books extant upon this uſe- 
ful Snbje&t of Navigation, where the me- 
ted of keeping a true Account of the Ships way, 
atter by the ' lain, or (as it is commonly calPd) 
Mercaror's Chart is omitted ; but whether or no 
arſe Books do ſufficiently inſtrutt us in this par- 
_ I leave to the Judgment of ny Rea- 


And for your aſliſtance in this uſeful piece of 
= take notice oft theſe following Particu- 


!, It is taken for granted among? our Seamen 
nat the diſtance between knot and knot in the 
'og-line, muſt be 7 Fathom, or 42 Foot. This 

ce they mark out by mezfuring ſeven times 
b& out--oft extenſion of their Arms upon the 
Lop-'ine : But ſceing a1! Men cannot extend their 
Arms to one and the ſame ſtretch, the diſtance 
tween the knots of the Log-line, muſt neceſſa- 
fly be either more or leſs than ſeven fathom, or 
afoot, whereas they ought to nſe all le di- 
lgence in che diviſion of their line, neglect 


wherc j 


2382 The Art of Navigation. 
whereof does many times occaſion great 
in thcir Accounts, 

2. They ought to examine the quantity of their 
Glaſſes, viz. whether they be more or leſs thar 
. .z- Seconds, or * a Minute, which may be eafil 

done by the Rules in Chap. 4. For they uſuall 
reckon that if the Ship runs away from the Log 
the diſtance of one knot in the time of one Glals 
(let the Glaſs be more or leſs than ; a Minute) fhe 
muſt run a mile each hour. But by my Log-Ta- 
bles, Chap 4. it appears that if the Glaſs be 23 
Seconds The Log-line beingalways marked at 42 
foot) the Ship runs 1., 7+ mile each hour, thatis, 
one mile and 74 thouſand parts of a mile : If the 
Glaſs be 24 Seconds, ſhe runs 1.029 miles cach 
hour: If the Glaſs be 25 Seconds, ſhe runs .og87 
miles each hour, that is 987 thouſand parts of a 
mile : And it theGlaſs be 3o Seconds, ſhe runs 
but 823 thouſand parts of a Mile each hour. 

3. The common Inſtruments uſed at Sea for 
finding the Ships true latitude, are croſs Staves 
and Quadrants; in the uſe whereof they plainly 
ſee they take their Solar Meridian Alritudes by 
the upper Limb of the Sun, and yet never allow 
for the Suns Semidiameter, which is 16 _— 
which ought always to be ſubtracted from the 
Meridian Altitude, otherwiſe they make it al- 
ways 16 minutes: more than really it is. This 
Errour added to the Eccentricity of the Eye (a 
Mr. Wright well obſerves) makes the Suns Merl- 
dian Altitude always erroneous. 

4. The variation of the Compaſs is too much 
negleted, which ought to be enquired into al- 
moſt continually : For by the Courſe 
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x! difference of latit. yy (which is 
Jthe aid we can expe at Sea) the Ships true 
dference of longitude may in ſome meaſure be 


rained. 

And now ſuppoſing the Y Seaman to be 
kdaſtrions in obſerving theſe four Particulars, 
| fall proceed to dire& him in the beſt me- 
I can think of for keeping a Reckoning at 


The firſt thing required in order to keep a 
twe account of the Ships way, is the variation 
the Compaſs, which moſt Authors tell you is 
dlediorered by the Suns Oriental or Occiden- 
& Amplitude ; but the Amplitude cannot be 
band at Sea, unleſs the Latitude and Suns Decli- 
ation be given, or elſe the Declination and dif- 
trence of Aſcenſion be given : And the Latitude 
annot be found without the Suns Amplitude, or 
lference of Aſcenſion: Therefore ſeeing theſe A- 
mlagous terms are reciprocal, the one cannot be 
wen without the other, and conſequently (tor 
thus ſe) neither can be given. 

The {ime folly attends the obſervation of the 
ns Azimuth, taken by the Azimuth Compaf : 
for the Suns true \mplitude, or Azimuth found 
*$ea is altogether precarious, and conſequently 
tſelefs ; the beſt way for finding either ct them 
vith certainty, is by the Rules in Page 158. and 
hen the Compaſs is thus reQtified, the Ships 
te Courſe is known ; by help whereof, and the 

difference of Latit. by obſervation we may 


bythe ſecond Caſe of Plain Sailing find the true 
oy Depar- 
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Departure, which by Caſe 3- of Saili the 
true Sea Chart, may be turned into oe 


t the way of keeping an exa& Reckoning 


at Sea, may be better apprehended, I ſhall give 
you the form of the Log-Book and Journal bor 
together, which is as followeth, 


—— 0 RD2X,% 
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Form of the Log-Book and Journal, from a Place 
in the N*. Lair. of 50*, 06, and Lengit. 09*. 06, 
ſating Sail June 24, 1694. Sappoſing the diſt ance 
of each Knot upon the Log-line ro be 42 Feet, aud 
the Glaſs 27 Seconds, the Log-line being caſt every 
Hour. 
EIT fas 34 about 1. 
x Courſes) Winds Ck Atrnce weſt 
ge" . . 
bo ——>77" Sail, with Seven ether 
3] NNE | SBW <1; a freſhGale, fair 
2. Weather. - 
7 By Chap. 4- 
9 915 
75-9 
| $235 
7 4575 
2 6405 
5 
4 diſt.run by 1. 69.4485 m. 
— iff. lat.by log— 64.1 m. 
- & _ log— 26.6 m. 
7 iff. long, by log-42 mil. 
$32 © Merid.alt. 28*.13* 
5 14 D Dec. North-- 23-27 
6 5] 6 _ 
71] © t. by obſervat.--51.40 
$ 3] 1 | 
92] 3 Long.corrected-65.4 m. 
» 3 4 Therefore the Ships true 
I 2] 5 Long,1s 19. 5 June 25. 
3g Lat. by Log. $12. 4 N*. 
[73 9 | RE! June 


— 
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ne We] S' GA © AAS L_XXSNYYY ath. 


© 04 om + ww -H 
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x 
ww © 


Winds 
SW 


June 26, we had f 
len ; 
Wind increaſing 


dift .4 5.0180 diſt. 60-207: 


"iff. latit, by log-—93m. 
 _ by log-y7 m. 
iff. long. by log-93.5m. 
Latitude by log—53*.1;/ 


© Merid.alt.-29%.36 
© Dec. North-— 23.22 


Latit. obſerved—-52.45 


iff. lat.by obſerv. 19.33 
iff. long.correded 78. 
Ships true longit.--29.25 
Courſe corr,N*.z1%.36t 
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Winds hazy Weather, towards 


Tune 27. we had thick 


morning it cleared up, 
Weſt and we faw about 4 a 


EBN 


Clock 3 Sail on the Star- 
board bow. 
org 91g 
31-3 34 
2945 3560 
gig 2794 $ 
2745 4 
— g1-110 
28.5395 — 
G18 IT! 
wsw| —_ | 
org 274% 
6408 3660 | 
3660 — | 
——_—_— 39-349 
43-<95z | 
Diff.lat.by log.—69.2 m. 
+ log-1 47.8 m. 
C iff. long. by log.-200 m. 
Co. cor. No.59.46 Eaſtw. 
_ by 10g.$4%.07/N#. 
© merid. alt.-30*48* 
© Dechin.North—2 3.22 


Lat. by obſerv.54.00 Ne. 


Diff.lat.by Obſerv.62 m. 
iff. long,correct. 61 m. 
ips true longit.--3".26 

Tre 
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| 


n ts 


Hours 
Fath, 


© 4. 
_a=-| 


G4 


ASMmM- weve 


—] Yue 28, Fair Wea- 
Winds ther, little Wind, we 
To ſaw 4 Sail more, 


.91 $ .y1g 
29, 26.5 
7320 497 
183 © 1830 
19.0925 23.799) 


Piff.lat.by log.--24.3 m. 
Depart. by log.--34.6 m. 
Courſe by log.N*. 55%E 
Lat. by log.--54".24'N*. 
k iff, long. by log, 58 m. 


0-© merpid alt.--315.40 
© Dec. North--—-23.20 
Ships lat by obC.54.5 N- 


Diff. lat. by obſerv. 50 a. 
Diff. long.correct. 122 m. 
Ships true longit. 55.48; 
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EXPLICATION. 


for 24. The Ship failed upon one Courſe, viz, 
E, and the Log was caſt every hour : There- 
add up all the Knots and Fathoms (or Deci- 
—_ a Knot) and the Snm will be 75.g0r 


Thos in the Log-Tables, Chap. 4. find the Ta- 
entitled 27 Seconds (which is the ſuppoſed 
7 of time your Glaſs conſiſts of) and a- 
one Knot ſtands .915, which multiplyed 
75-9 (the number of Knots run in 24 hours) 
Produt 6g.,* gives the uumber of Miles the 
p ſhall run that Day. 

1s the Courſe (always ſuppoſed to be cor- 
& according to the Rules in Chap. 9g. P. 158. 
the Ships diſtance run by Log, are hot 
Therefore by Caſe 1. of Plain Sailing, 
may find the Ships latitude by Log to be 519. 
4 North, and ker longitude by log may be fourd 
Caſe 1. of Sailing by the true S2a Chart, to be 


_ 
tut by a good Obſervation I find the Ship is in 
North latitude of 517. 46, from which ſub- 
the latitude you came from, viz. 5, __ 
miner is 1®. 4.” or 100 miles, for the Ships 
diff. latitude required. 

Then find the meridional parts for the latityde 
$1*. 49, viz. 3632, and alſo for 509% 00, viz. 
#74, ſubrradt the leſſer from the the 
ner 158 is the difference of the latitude en- 
ed, then ſay, 


u As 
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As Radius fine of 90®. 09' 100907 
Is to WIff, latit. enlarged 158 Miles--—21 g86 
So is tangent Courſe 22", 30 - — 9617 


— —_—— 


pti 
To Ships true diff. long, 65. ,* Miles—= 1814] 
Therefore the Ships true longitnde is 1*. «/, 
Again, To vnd rte Ships differeceo ang 
Log. Secing that the Courſe is NNE, atde 
tame 6g.4 Miles therefore by the T-bles « 
| atirude and Departure, it is evident, Thattt 
*hips diffcrence of latit. by Log, is 64.1 Mil 
lower Departure is 26.6 Mftles, and confſeq: 
by t. Rule 1. Chap. 12. the Ships latitude by Log 
is $1*. 4', North, find the, Mcridional parts fol 
the Latitu:le you came from, viz. 50*. 06, 
that L7titnde you are come into by Log, cl 
by the Tables in Page 138, are as follow, vi 
3474 and 3373, ſu & the leſſer from the 
greater. and the remainer 101. is the differencec 
Latitude enlarged. Then ſay, 
As Radius fine of 90*®. 06 .. - 100000 
Is to difterence of Latitude enlarged'101-200432 
So 45 tangent Courſe 22" 36-—— — — g&6172 


To Ships diff. Long, by Log, 41.8 Miles -162154 

Or you ray find the Ships difference of Long, 
by according as I direfted you in Caſe 3.07 
Sailing by the true Sca_ Chart ; for the departure 
this cafe is nothing but the Ships diſtance ru 
Ef or, Weſt int tlutt, | | | 


1 


Tune 
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Thelaſt thing I have 10 obſerveto you bs, that 
128. the Log was caft but once every'2 nours. 
firſt Courſe was ENE, the Sum of the Knors 
| Fathoms (or Decimals of a Knot) 4s 19.4, 
h doubled, makes 29. Knots. The ather 
re is NE. and the Sum of che Knots is 1 3, 
h being doubled, makes 26, theſe two Num- 
$ multiplied by the reſponding number in the 
-Tables, give the Ships diſtance as afgre. 
is you ſee how eaſie a thing it is to keep 2 
L account of the Ships reckoni by Log, and 
how to corrett this Account by 2 good Ob- 
ation. The want of theſe or the like plain 
| demonſtrative Rules, has been the occaſion 


Wn y Errondovs s. 
U 2 To 


2 


F 
; 
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As Radius ſine of 90*®. 09' 100907 
Is to Qiff, latir, enlarged 158 Miles--—21g8 
So is tangent Courle 22”. 36 - — 96172 
—— WB: 
To Ships true diff. long. 65. ,5 Miles—= 1815; 


Therefore the Ships erne longitnde is 1*, q/ 
Again, To find rhe Ships ——_— 
Log. Secing that the Courſe is NNE 
ſame 69.4 Miles therefore by the T-hles « 
Latitude and Departure, it is evident, Thattt 
Ships difference of larit. by Log, 64.1 Mi 
!oNr Departure is 26.6 Mfles, and | 
by ! Rule 1. Chap. 12. the Ships Jatitude by vg 
is $1". 4”. North, find the: Mceridional parts fo 
the Latitu:le you came from, iz. 50*. 06, 
that I,-ritude you are come int9 by Log, ch 
by the Tables in Page 138, are as follow, 
3474. and 3575, ſube act the leſſer from tt 
greater. and the remainer 101, is the differencto 
Latitude enlarged. Then ſay, 


As Radius fine of 90*. 06 1 00000 | 
Is to difterence of Latitude enlarged' 101-2066 
So 45 tangent Courſe 22*, 36 —— —— gr 


To Ships diff. Long, by Log. 41.8 Miles —16415 


Or you raay find the Ships difference of {Lo 
by according as I direQed 5 in Caſe 4.0 
Sailitig by the true Sca. Chart ;_ for the departwe 
inthis cafe is nothing but the Ships « diſtance us 
Exiſt or, Welt int that, 
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Miles, with which you may nroceed ace 
; tothe DireQions in Page 1 
taving found the Ships di 


ng. 
Thielaſt thing I have ro obſerve to you ls, that 
128. the Log was caſt but once every 2 hours. 
lrſt Courſe was ENE, the Sum of the Knots 
 Fathoms (or Decimals of a Knot) is 19.4, 
@ doubled, makes 20.,: Knots. The ather 
ne 1s NE. and the Som of che Knats- as 1 3, 
h being doubled, makes 26, theſe two Nym- 
$ multiplied by the reſponding number in the 
Tables, give the Ships diſtance as afqre. 
ws you ſee how eaſie a thing it is to keep 2 
$account of the Ships reckoni by Log, and 
how to corrett this Account by a good Ob- 
ation, The want of theſe or the like plain 
demonſtrative Rules, has been the occaſion 


Wn y Errontous s. 
U 2 To 
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As Radius ſine of 90®. 09'————— ox 
Is ro WF. latir, enlarged 158 Miles--—— 2198 


So is tangent Courſe 22”, 36 - — 9617 
| — Wt 
| To Ships true diff. long, 65. ,* Miles—= 18: ihr 


Therefore the Ships erve longitude is 1*, q $ 
Again, To vnd re Ships __ 13 
Log. Secing that the Courſe is NNE ; 
ſame 69.4 Miley therefore by the Tries 
L atitude and Departure, it is evident, T + 


tore by Log. is 6.4.1, Mh a0 
' | Arbla. 
[RREGU KAR 


PAGinnAT low 


LAlwwmus "T7! nmuy,” 
As Radius of 90*®. 06 0 
Is to difterence of Latitude enlarged' 101-2688 


So 4s tangent Courſe 225. 36-—— ———g1 


To Ships diff. Long, by Log, 41.8 Miles —164 


Or you raay find the Ships difference : of ys 
by Log, according as I direQed in Caſt 
Sailitig by the true Sca. Chart ; yds dex 
in this cafe is: nothjrig but the Hips diſtance rus 
Exif or, Weſtin that, 


Tune 


— 
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diſtance run upon 
Miles, with which you may 
Dire&ions in Page ! 


by Log, and 
how to correft this Account yy 3 g00d Ob- 
ation, The want of theſe or the like plain 
demonſtrative Rules, has b<en rhe occaſion 
gay Errontous 


U 2 10 
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To conclude, it were much to 
our Seamen would be at the pains 
and then to prattiſe thoſe Rules 1 
m Chap: 2. and Chap. 7. the one t 
find the  Latizude” of any - place wt 
come (and that by a'Qbadrant of 18 
Radius, furniſhed with an Index and 
fide of the Quadrant'lying in an Hori 
tion) the other ſhewing how (as in 
find the true Longitude of the ſame x 
the Shoar by help of a'good Teleſcope 
Foot long.” | 

By this means would the buſincZ; of C 
be compleat, and thereby the Art of 
would attainits delired perfection. 

And for want of this due care, not. 
Longirudes (f Places (which in them 
difficult to be found )are many times we 
degrees, atid ſometimes more, different 
truth ; but alſothe Latirudes of ſeveral 
falſe ſer, both in our Geographical Maps 
_ as you - may ſee in the Voyage © 
165. | 

Now ſeeing the Latitudes 'and Longi 
Places are too niany times falſly ſer down, ' 
it poſſible to keep a true account in Sail 
tween any two of theſe Places ? 
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Wi; © 1V; © BP | 
{ac Af.) Dec. or plac [\. af Dec. 
HM, M "| w | 1. \ 
.1(6.0423.34 \ D.1] 8.13 a 
2 6.0923. 2C Nl 2 $.17119.43]N 210.1610.45 
36.13/23.77]N| 2f $.21119.29]N | 3'10.2g102 
46.18/23.25|\| al 8.25119.15}/N | 710.24/1001 
_ $6.22]23.24]N|_5| 8.2 226 | $1027 
66.26123.21}N 8.4411 8.46]N | 
76'31123.18]/N| + $.3818.32]1N 
$16.35123.15}N 8.4211 8.16|N 
96.3923.121N .4611 8.001N 
| 196. 23.08)N | 1 19.4:1N 
1116.48|2 3.04|V | 8.5411 7.18|N - 
: 126.52/23.01]N 531 7.11N 4 
136.57,12.58/N | 16.54/N 1 10.576 
147.01 22.50N ' 16,38N 191.01 S, 
| 157.05 22.44 N | 19.201N T5[114"5 "- 


16.021N 1611 1.08 
t5.441N | 47111.12 
15.26N! 9:13 
2222.11N 15.97N | 15 320 $18 
[221 22722 .09N | 114-47 '_: 2% 2 3.4 
21 7.31 21.52 N| 24 9. 34/14.29N | 21j0 127/33 
220.356 2wasN | 22! 9.35[14.19)N | 2211.31 
33 7.40 24 z»2N| 24| 9.41113. g2N | 2311.34 24 
| 26744 2124N{ 24] 9.45/113.30N | 24 1:38 
2-49 21 N| 25| 9.49113.11/N| 54 1:4% 

26 '6.53|T;1N 26,1, -— 
05 B62 


16 7409 22. 22.36N : 
17.1422.28N] 1* 
2822.25N 


9.47112. YoN 27 1 1. $94 
C.0t [12.09 $3 11.5 
&5]1 1.48]N | 2911.57. 
10,091 1.29]N | 30'1 2.00 


" 
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O! 
4c} Der. 
$50. M 
1.524 0.24 
1.07) 0.48Þ 
12.01} 1.12 
ns 1.36Þ 


1216.42 22.1! 

[3 16.46 22.24 

l4 16.59 22.31 
\ 15 16.55 22% 


[717.03 22, 
1$15.0825h 
19 19.12 23.0: 
IE | 29174623 
90 by C3, 2117.21 23.1 
> 1 8.35% wy ND 054 
3 T% 317.29 23.1 
2414.,25115.495 | 217-24 23.21 


25 15.3]-9< 2417.38 
8 | 2515-3 7:38 23-2455 | 
nan $1 Þ "B39 0553-206 | 
£.3C bs: dex 
9 


-28j1 4.4 14,412 
29 15.4 4 239k | 


06.01 | 23518 


2938 . Aſtronomical Tables for the Tear 17: 


ESSE þ Wi 43 4 4+ 


© 5 
cn. k | ve. Dec. 
JTid0 = NI. 
GD 33 | D.1/20,1 
18,09 23-25 
$118.13 23-2715 
is, 1723-26] 4 
18,22 23-24] | 5 
18,26 23.21] 20, 
P's 3123-155 7 20, 
18.35 23-1543 | $20.4 
9.48, 3923-11} 935.4 
101$.2423.06 >» | 1929.50 
Iſs 48 23.0115 | 11 29.54 
18.42 22.57]> |} 12 29.5 
8. $6,22. $115 | 1321.29 
11999324 14 21.06 
ty[19-25/22. 31 z3Þ(> | 15 21.10 
"1616.94 ©2122. 3! 16 211g 
17149. 14'22-24 I721.1t 
I I9.t18|22.16 13 2122 
1919-2 2,22.0% 1921.26 
19. 2721-56 20 21.36 


MX {1 


© 
Caſa. Lie 
1 wv 
[22.1211 
2122.1610.4 
$122,2010.2 
122:2410,0 
[2.27 9.3 
22.31, 9.1 
7122435 ' 
822.39 &; 
cha $.94 
phone 
$TY.2 
x-pp. 
Mobs 57 6 
1412 3-00 6.1 
1 5123-04 $-{ 
16/2 3 3.08, $25 
17/23.12 F-0 


123.16 44 
23.2 


24]23.27 27 


2023.23 54 
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CE 


A TABLE containing the Names of 
the Fixed Stars ReSifie1 for the 


Tear 1 700. 
URS A Minor : Or, 


AST Star in the Tayl, called the Pole-Star — 
I, Uppermoſt Guard -—- -—— - --—- 
Lowermoſt Guard - —- WES | 


URS A Major : Or, 


Brighteſt in the Right Knee— - - ————— 
Upper pointer, Dabbe - -— 
Lower Ce 
Upper tollowing in the Square 
Lower in the ſame | 
In the Root of the Tayl, Alior ———— — - 
Second in the Tayl ——-——— =— ——- — 
In the end of the Tayl, Benenac, ———- 

Cor Carol ——— 


I ——— _ co Aw 


 — OO — 


Ir — n— ———— 


DR AC O. 


Former of the two Bright ones in the Head — 
Bright one in the Head, Araro Ras Aben 
but one in the Tayl — --— ———— 


———_ — 


CEP HEUS. 


'W 


or 


Longitude 


i= 


D. M.S. 


Decl. | 
— [or 
D.M.'S- 


Aſc. 


H. M.#- 


The Lute BE AR. 


6.02 


0 
NQ 172.5! 


N175-23 


22.25.50 
8.39.50 


Io Joliet 
Wu 30; 
16.04.2C N [73.10]N 


p 
2 
3 


[0.44 
F-- 


The Grcat BE AR. 


1.55.50 
10.57.20 


$1 134-34 


26.48.50.Q {51.37 N58. 
26.08.20|g [47.6 [55-23 \ 
4-33-20| wp 54-18 - $7-39,\ 
H1.19.50]ap[56.:2 |N|[56.41]N 
22.35-20] ww} 54-25 | [59-53] 
19.06.20l gp[40.06 | * [49.25] N 


The DR AG ON. 


7-42.20] 2175.21: 
23-47-20] 3175.03} 
11.49.59} [61.33 


6.00.50 g[57.97 iN'71. 


N;53-02]N| g.ox 
Q [49-49 |[63.32][10.45 


15.06.59/Q {45-03 { [57-58[[10.43 
XN '11.56 


N [52.32]N|[17.24 
[51-35] [17-52 
([71.25jN 12.18 
XNitr.rs 
CEPHETS. 


[0.37 
12.40 
13.12 
"3+35 
I 2.40 


3 
l 


: 
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CEPHEUS. 


In his Girdle-  —— — — — "= «x 
In his Shoulder, Alderdh ——— — — — 
In his Lefs Foot oo ——— Tab 


BOOTES. 


In his Shoulder, Ceginw _—— 
in his Head 
ln his Right Shoulder, above the Crown 
Below the Right Arm in the Hip, Mezen -—— 
In bis Skirt, Horus, Azimeck, Alrumech —= 


CORONA BORE 4A. 


Brighteſt, Alfetts — — — ———— 


HERCULES. 


In his Head, Rat Alpicther, Arates —— — 
[n his Right Shoulder —_ 
Left but onein bts Right Arm, Marfie——— 
In his Left Shoulder - —— -———— 


ya 


_— 


£7 Ro 


Prighteſt, Aſengae, Atore, Brineſae— — =— 
Northern of the two in the Yoke, ww —— -- 
Next Bright one Eaſtward-— — ——= —-— 


CIGNUS. 


ee) fn 


T— C ——— — 


CEPHEVS. 


nne_ay N'i6g.1 
8.36.20! 6 oe N{61.1 


25.45.20 
BOOTE SS. 


D_- Fo = 409. 33:/N 39.17 \ 14.23 


2 .06.50 A 54-15! N 
18.62.50 149-01 [IN 
23. $2.29 2/40 40 VN 
20.02.20] &' 31.02;'N 


The 


$.01.52 (M[44-23 
19.37.59/m 144-52 


HERCT 


11.5420] 237.23 |N[14.49/N} 


26.50.50/\m [42.8 |N[22.45]N 


Northern Crown. 


N[25.461N 
Nlpat 


) LSE 


24-59-20) m (40.05 3» [95518 | 
10.33-20' 2147.47 |N\25.13]N 
24.19.20) 2160.47 1 N146.14'N 
H A RP. 


+ 
N 


The 


11.06.20! 
14.26. 
17.34-20] vþ 


38.32 
\[33.94 
32.19 


v5 1.47 
v1 56.95 
55-96 


{R.Aſcen. 
2 


15.04 


41.38/Nj15.15 
N[34.28)! 

28.22]{14.32 
20.50 N'14.02 


| $.22 
L 5.41 


17,01 
16.17 
16.09 
| 7.03 
19.31 


N[18.27 
N1{1$.3$ 
N 18.47 [3 


ls 


N|21.25 
M21. Tl 
64-28 [N[75.50/N(23-33 


—y 
& © 


ee 
5 


| 
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CTGNUS 
In the Bill, Abro —= ———-- —— 
In her Breaſted ———-- o——___— 
In her Tayl, Arideſ-——— --— —- ———- 


Firſt & brighteſt in the Bend of the higher Wing 
Middlemoſt in the lower Wing -—— -- —- —-- 


a” FX # PF 
In her Breaſt, Schedr 


| — s —_ _—  —— — —— 


In her Bending towards the Hip =— —— - -— 
In her Knee & coat ny ene rand ateiin.. 
In her Leg —— hoe Se eioas 


Bright one in the " TEAR 8 
PERSEUS 
In his Right Shoulder 


Br ight one in his fide, 4! od. Conn 
Next in the Bend of his RG —— tt—— __—_— 


— _— ” _©_—_—  _- 


Mediiſa's Head, Algol -— + = —r mn 
SLYPSEFT& & 

In his Right Shoulder — © nn 

lu his | eft Shoulder, C; claro = ————_— 

In hrs Right Foote won... — nn mn w— 


" OP HE 


DT. es | [== =T 


: 


The SW AN, 
- 


17.97.20! vp 4 N $949 

20,48.20 WE. Naga 
1,16.20|X|59- by Nagy 

12.16.20] N'19.32 j3 


ee pp, Ne4a7]Nrgga | 3 


CASSIOPET A 


= 3-49.50, 3 I 

- 9.59.59] 8 vies 

; l 3.44- 422 

. gy 9/47. 

hn 50019712 IN 
prEkSEVS. 


oy 


E-- 
d» $9 
(YI 
\© 
ZZ = 
Ext C- 
& IF 
ww. vw w.vw w 


26.09.2 = [24.30 N $2. 25 + 2.45 
27.4920] 3130.05 [N[48.591N] 2-55 

0.38.20 298 RR4.R N 0p 3-22 
22.90.00] NJ.2.49 


w.w.c ww 


EW CS 


745.2008 21.275 
$29.40 0Þ2þ 
1922.59 [52918 


® 


May 0 DEL 


-06 Nazzes,c{ the Starr. © 


OPHIUCCOS. 


SERPENS OPHIU CHI. 
Jaw 


Poghr " Genet by —_ 


AUDIT in te Mb 


2.4 i__—— —— — 


Ultimate or laſt in the. Tal ——- —-- 


AQUVIL A. 


_ Carp ora — ers PEI WY 
"One _ \ 52 


In the Tayl GCE ee GAGE oe. <a Go tp CS CCD 


ANTINODS. 


Northern Right Foor - ap w——_ 
In tis oa res I Wi. pt Coed diine mm cn - 


SG 


*- 18.13-29| 2135-57 


13." 9-1 


97 Ba Ba af 


SERPENT ARIVS 
> 


SÞ 


The Serpent of QPHITUVCTUS. 


21.08.20] 2128.01 
22.28.20] p126.11 
28.07.50[m|17.19 


34.18 
15. 8. 20, 136.16 [N|13.28|N|18.51 [3 


ANTINOVS. 


fo £11745 b| * fe , 
clwh24-56 2.59NI{1T9.10 fr 
v9,14.28 | [5 nm '3 


19.2 4-2 
3T 40.20 


_ X 3 For 


06 Names | the Stare. © 


OPHIUCCUS. 


SERPENS QPHIUCHI. 


Ultimate or laſt i ig the. Tal. 


AQUIL A. 
In the 'Kec Keck —— 7 r= way SIE Wh 4 
Drighrond, Al a> —- 
Next 2h6te Stoner ——— 


bo the Tay] pom empopen urpmnm—_ Se 
ANTI N 0 V5. 
in ts ke Re Rind; Foce Sins Wen ene 


bis Regie FOO nem nn 


DEL 


EY bat 8! —- 


SERPENT ARITU” 


Won 


1$.1 3.27 4 35 $7 


21.08.29 ?| 28.01 7-29 I7 
12.28.20] x 2126. 1 N 2.2210 r7.z7 [4 
-£ 2:$07.50[mj17.19 [N] 2.5375 [r5.59 


The Serpent of OP HIUCUS. 


" 15.47.29] 


91t6.q91 11 


rep ty39.0E þ 
Of 20, w136.16 Nita. 
ANTINOVUS. 


"Y 3 920l2(17.43- [N| $13.5 113-52 
” 19.2 4.2C vp 24-46 | 2.37 Ig.10. 
Is 49.20) w,»4.28 |N{} 7.93315 (1921 [5 


XK 23 
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CTGNUS, 


In the Bill, Albwreoo —= --  — - 
In her Breaſt=——————-- SES S To 
In her Tayl, Arideſ-——— --— — ———- 


Firſt & brighteſt in the Bend of the higher Wing 
Middlemoſt in the lower Wing —— - —- --- 


C ASSSIUOFPFEST 4 


In her Breaſt, Schedir 


In her Bending towards the Hip =— -—= --— 
In her Knee - —  _— 

In her Leg — —_ — 
Bright one in the Chair — mm nnnns nn —_— 


PERSEUS; 
In his Right Shoulder 


—_— ” m_——Eo—_—_— 


B: ight one in his fide, Algenth — 

Next in the Bend of his hde- —— o—nnmnnenm— 

Mediiſa's Head, Algol --— oo = —— 
ATCRIGCG A, 

In his Right Shoulder — — 2 — _— 

lu his | eft Shoulder, C; las = = nnnn—_— 


In his Righr Tonots 


—— 


OP HI 


LERNA 


Re = 


2 


The $S W AN, 


27.07.20; vp[49.02 |N i9.lg [3 
3 
” N41 


29-22 
20.48.20, =[57.094]N[39.20]N[a0.12 [3 
7 


1.16.20|x[59.56 N[20.31 [2 
(2.16.20|=164.28 N'19.32 13 
29.06,20|='\43.44 1N'29.05)N(ar.or |; 


CASSIOPET A. 


3-49.50|y|45 35 ors 3 
9.50.5 Ts 3 
l 3.44-2 J; Se 3 
9y-"7 sl47.9 N we 3 
0.58 golgl51.14 | 2 Nay? 3 
PERSEUS. 
26.09. 20] 34-39 [N[52.25]N| 2.45 [3 
27.49-20]| $130.05 [N[48.591N] 2-55 1a 
0.38. pet 27.14; [N{45-45|N] 3.22 |3 
22.90. 24.224N[39-45]N]. 2-49 [3 
kts I G A. 
743.00 Eaten $144431N 5.46 
17.39.20 0l22-S q4e5t T4 
$30-P 


— 
* TE - 


= 0" _=— . «4 


06 Nazres cf the Stars. - 


OoPHIUCYE SS 
In his Me 


Ups ola hs rag Right Sho 
Northern Nh ; Left Hatnd, —_—_ 


SERPENS aPHIUVCHI. 


In the TEA Jaw ———— PE I. 
— - "4 Port oocg 


In the 

In rhe "i T1 

Briganenl in\tbe TY of rhoWeck ——— 
n wat in Cheb nnkenn hob 

wi Se Ly of CC HORS 

Ultimate or laſt in the. T azl 


a w_ a 


In the Tayl ——— — — 


ANTINOVUS. 
Northetwrin the Righ Right Foot —-—— -——-- 


la his Right. |= UH IRRVAASHG Pat * 


DEL 


DE Ret Bl [x Re 


18.1 3.295] 2 
21.08.29] 2 
12.28.20] 


28.07.50\m 


SERPENT ARI[QU 


35 $7 Hb 
28 Ol 
26.11 2.22 


17.19 [N] 2.53 


— 


The Serpene of OP HIUCUS. 


15.47.29|M 


ANTINOVS. 


13." 9.2 0197-4 Y $3 jx1e B' 
19.2 4.2C fp 2.591N(19.10 Fr. 


20 49.20) 9104.28 | £54 ray '3 


- X 3 | Tor 
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DELPHINVUS; 


Bright Star of the Tayl —-- 
Firſt Star in the Rhomb 
Second in the fame lide————— —: 
TIS. mo be 


FOUNth emo mem mnt wo Ge nn emer 


—— —_—_—  — 


PEGASUS. 


Inthe Mouth, Erif— 
Brighteſt in the Neck —— — --. —— - 
Bright one in the Right Knee —— -—- 
Firlt Star in the Wing, Afarchat- ——— 
In the Thigh, Schear -—- - —--— 

End of the Wins —— —— — 


—— — — 


| 
| ANDROMED A. 


| In her Head 
Northern and brighteſt in NT | 
Southern and brighteſt in her Girdle, Adjrac 
I Bright one iff the South Foot, Alamecb 


——— - -- — 
EIS — I 


| Northern Conſtellations. 
, WE 3 
Bright Stax in the top of rhe Head-—- 
| OT AVRYS: 

South Eye, Alde! aran, Palilitium -—=— = 


| ye = oSoee_——— - ww 


End of the South Horg==— = 
GE MI 


Ty < 


lan 


'b, M. 5: 


as ey [22] fþ 


R.Afcen. 


=|5 


The DOLPHIMN, 


$55-20|xx [29-08 | [N[10.20{N{20.18. |3. 
12.19.20] » 431.574] VÞ1 3. 361N[20.24 3 
13.13.56 -» [33.05 [V 14-541 20.26 [3 
1459-5! => [32-00 N'14.18!N (29-33 3 
15.15.29! > [32.47 [N[15. 06 N!20.33 '3 k 
PEGASUS 
27.45-20| ..122.0731N| 8.31[N[21.309 [3 
12.02.50] 17.41 N| dan Nlas2s $1" 
21.33-20] x135-07;}Nj28.35,Nj22.28 |3 
9.19.59\x119.26 [Nj 3.38]N[22.50 |2 
25.12.20]x[31.07 [N]26.25/N[22.49 |2 
$01.20ly 12.35 INi13.31]N*'23:58 '2 


ANDROMED A. 


25.42 [Nj27. 27d 23-52 |2 
24.29 [N[29.14]N[00.24 [3 
25.59 N[33.52 _ 2 
27.45% 'N[40.52\Nl01.46 '2 


19.19.29 x 
[7-42.59] Y 
25.42.29] 
19.92.29] x 


BAI ES VT 


329.20} g%47 [N[22.92|N{01.59 [3 
TAURUS. 


5-35-39] 0| 5-31 |S et oat "ab 
416.20\n4 23651 j! + yp ous 
20.35.20/2 | 2.14" 95a $/to * 
7 35 oy '% 3 GEM 'N I. 


14 


' of 


1! 
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GEMINT. 


In the Head of Cafior, Apolio- wo—o—— —— bins 
In the lower Head, Tagen ———— 
In the Left Knee —--— 
Firſt inthe Foot of Cefor 
Bright one in the Foot of Pollux - 


© — —— —— 


CANCER. 


fn the Seach Chats” i. onmen ompens inn nl ne 


- _— wt —_— 


LEO. 


Middle bright one in the Neck, Alezet——— 
Lyon s Heart, Baſti/cne, Repuliio — ——— 
Lyon's Back------——— -.. ———— 
Bright Star ma his Tay], Demb  ——— — 


F'1RG O. 


% 


Brighteſt in the Northern Wing, Vindemiatriz— 
The Virgin's Spike, Azimech — 
In the end of the Sauth Wing — 


Sourbern Conftr lata. 
LIFXA.- 
Bright one is the South Suk a— 
In the Fulciment of the Fo m6 reel 
mY * & SCOK 


—— ———— 


— 


SHER 


als <! 


9) 9 RS 


GEMINI. 0 


16,04.20/8[10.5, N{z2-26{N(07.16 
19.06, 5 b 6.38 W2rgs : 7.27 
$-45-5 2,111]N[25-30}N[6.26 
29.21,20 v 0.58 S 122.3215 ! 26.93. 


wow + 


05.54.29'Ss| 6.45.15 's 331$ [6.20 
CANCER. $ 


1.14 [N[20.3 Ns: 390 
5.08 [S |12.59]N 2 


©3.99.5%Q 
29 26.591 


25-22.20,0 
25.49.20[ 
7.04.20] ap 
17.26.20| up 


- - + 


14-23 
12.18 


Knead 
39 932 1ats 
0.45 1.35 


LIBR 4 * 
0.36 w| £3 5 
[ 


$-46.20 
19.39.20 
22.55.20] op 


= jo+- N| $.12 
4.28 |N|1 3.42.5 


10.94.20} m1 
IS.11.2 
2 56,2 


9 | 
X 4 SCORPIO 


45 WV 
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SCORPIO. 


North bright one in the Front — — ——— 
Second in the Front —— - —- —-———m—— 
Third in the Front —— 
S-orpiog 


SAGITT ARIUS. 


In the Southern part of his Bow — — 
In his Left Shoulder- ---_- — 


” —— 


—— CO— 


CAPRICORNUS. 


Firſt bright one in the Tayl, Dencb Algent —— - 
Second \bright one in the Tayl net rr mn 


AQUARIVUS. 


Brighteſt in his Left Sheulder ——-- ---— 
Brighteſt in his Right Shoulder - nm 
South in the right Shank, Scheer _— 
The laſt in the Effuſion, Fomabane —— - - 


BAT + þ© % » + 


South of the two inthe Head -———— - - 


Firſt of the 3 Bright ones in the South Line- — 
Middlemoſt of them three: ——-..—. - =—— —- 


Middle and bright one of the tir ————cy——_ 


O143 | F.0D "WCETE 


wy 2 Bl 


—_— 


SCORPIO *®" 


:8.59.20|m| 1.05 [N[18:53]S [15.48 
18.23.10]m| 1.543]S [21.50]S [15-43 
218.45-10]m| 5.22315 [25.1915 |! 5-42 
5.32.19] 2] 4-27 [S [25.49]S [16.11 


© #-0-0 


- www 


SAHGTCIT TT ARR VUS.- B 
1r9u['0fs Jew 1$.4 13 
$.10.10|w*' 3.23 [S126.381S [18.37 13 
CF EFAAICOUORaNCDS,S NY 
737-2901 2.26 S117 $ = 28 [3 
19.23 20]=2| 2.29 17.271S [21.31 13 

AQUARIUS. » : 
19.12.50|z| 8.42 [N] 6.56]5S lg 
29.12.50] 110.42 [N] 1.44]S 115-19 


4-45-20]x| $.10-]$ [17.22 _ 
29.34.59] =[21,00 |$[31.09]S [22-41 


- W195 


PISCES. X 


—_ 


17.135 Fl Lal 53 1.32 N| 
9.99.20] y | 2.11 


16. 
9. 
13.21.20 M 1.95 N : (a) 
22.39.20] 14] 5.21 [Njtg.480N0 1-1 


22 14 
33 [4 
43 \4 
1614® 


E849 


| 
| 
4 


344 ace bios; 


CETE. 


Bright Xx in her Tayl, South, Deneh K ait1;-—— 
North ih the Toy — 

North Ja the Belly, Berew K afro: — 
In the Jow,” Adarcher —— ---— CE 


— -_ —— 


L m— 


Vo 


ORION. 


In his Right Shoulder, Bed Algenſe-— — 
In his Left day —4- -—— — 
Northern and firſt in his Belt —- —— — 
Middlemoſt —_ — --— .  ———— 
PONY © "Us Ro Dh OY AB IAIN # | "3692 © 
In his Left Foor, Rigel, Alpebar ———— —- 


LEPUYS. 


In the Left Foot — —--— ——- — 
Near the Back - 
Southern of the two in the Hind Feet. — 

Northern of the two there ——— -—- — 


— - - — — —_— CO ——_—— ——_— 


ERJD 4NVUS. 


Abore the Foot of Ori in the River —-- -—— 
Firſt of the z in a Right Line with Aenchar —— 
Laſt in the iver JU porn oe men FP. gu 


C AN 1 $ Ninor. 
Brighteſt in the Neck ————— ormmmmmrnnrngys nn yn 


Bright 61e in his Thigh, Pro:yon, FIAT 
N 


na] fins fray fla 


<—_ — — = — 


| — 


Tie WHALE. 
—_ Send A | «1 60.28 [a 
p* þ 
" nega hoct f 11.465 or. 37 13 


12.37 2.55) 03.23 


F 10.10.20] 
ORIfDN. 
= 24-35-20] 1116.06 
-- W 16.46.20]n[16.53 JF 
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P 9.17, 7124-338 
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X 12.49. ſs IT 
Tie HARE. 
15.29.50] 7 [43-57 |S [21.01]S | 5.16 ; 
17.12.50 x {4x O56 — $.24 
20.44-50] 4 [45-494]5 [22-32]5 | 5-32 
12.59.2011 144 18 my $.39 f3 
Fiver E RID ANTS. 
11.05.20|n i27.543]S | 5.30jS | 4-53 |3 
19.41.2 [33 13 4-21 | 3-44 3 
19.50.10 159.183 &97]$ 5 123 71 
Litth D O G. 
18.02.50|S 13-335 8.51]N] 7.11 j3 
U41z0ſs 15.57 Þ» 6,000N 7-24 2 
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C ANIS Major. 


Brighteſt in his Mouth, Syriac —— ———— 
In the end cf the Fore-Foot— 


eee TEES 


COLUMBA NOACHTI, 


Former of the two Bright 0nes-.—-—-— -— 
The following bright one =———— ——— —-- 


ARG O. 


Bright + upon the Deck, near the Mizzen-Maſt 
Next bright one almoſt in a right line ---———— 
Southern of the 4 bright ones in the Hull 
Next bright one neareſt the Royal-Oak- +—— — 
Northern of the 4 bright ones there 
Canobus, or brighteſt in the Stern, Schemael —- 


- — — _- 


ROBUR. C AROLINUM, 


At the Root thereof ----— - —— — ——— — 

At the top of the Trunk- _—_— — 
HTDR A. 

Hydra's Heart, Alphard— --—- ——— 


Firſt in the Weſtern Triangle ——— —— ,—- 


= 


C 0k 


El 6 = 1 =. ol 
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9.53.50] [39-30 4 17 | 6.32 |1 7 
3.05.50] [41.1831S 6.10 
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3-52.10 
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COaRFUS. 


Former of the higher in the 7 of ker Wing. 
The following + in the ather W. & in 0 A 
The following of the lower, in the Square—— 


CENT AURUS. 


Following of the two in his Loyns ——- 
Firſt in the Croſiers 
Northern in the Crofiers —— —- —— —— 
Southern in the Croſiers 


_ CC E—— ——— 


OOO GE eonn—o—_—— —@O OE — —— 


LUPUS, 


In the Foot near the Centarr's Head — — — 
In the Knee of the orher hinder Foot- — --— 


ARA. 

In the middle of the Altat-————— 
G RUS. 

In the Fidat} = — << —crretr tr _—_— 


Bright + in the laſk Wing ——— ——— — 
In the Eduttion of her | uvl ——— —— 


P H A- 


inguny [uf jruveſ ab 


The C R O IF. 


6.36.20 bebe: fir. 
I" Eee]. 2.1 
13.12.20| [17.49 $354 3 


The CENT AUR. 


Y 
gor 


1.34-10]m{50.18 5 7.0 2.06 
2.35-10}m[47.41 15. [55-21]S j12.15 
7.45-10)m 42.45 F.22;5 [12.12 
7.31.10] m[4$.29 [5 [57-4515 112-37 
18.37.10, m[44.00 f5 f5d4 3-45 f 
2544.10) m/42.23 S '59.39'S 114.20 


18.12.10[a[40.03 47.15 _ 


=> 


The WO L F, 

4 20.50.1 = þ 4-56? 41:50 Joey - 
19.19.10]m [29.54 |S S [14-22 

The ALT AR. 


- BH 2042230 7126:2555 449.33 8 41910h" [3 
The CRANE, 


13.14.10] = _—_ bl 34:39 INE 
11.39.20|=|32.4” 
18.00.10'=135.20 s GS 


Names of the Stars... j 


P HeA#NTIX, 
Bright ſtar in the Neck—— ———. —... 
In the Pynion of her right Wing ——-. — 
In the fide of the left Wing-——— —._. 


P AY 0. 


Peacock's E Co — 


bo 2 ee eee eter ans. 


INDUS, 
Near the end of his Artow——— —— 
TOUCAN, 
| In the end of the Bill —— 
In the Head --- — —— - —— 
| HTDRU xs, 


1 In the Eye near Acharnayr — ————— 


| Following of the two between the Cloyds 
| The preceeding — — — ————-- 


TRIANGWLUM AUSTRALE 
Souther) in the Baſe —»— ——--- 7 


vy 
in the Vertex - ooempo— | 
Northern in the Baſe- ——— — — — 


ell 


The PHAMNI X, 
proght fs 49.33 15 [4349'S |- 2 
5.20.10|*[41.535]S [4 rem goes 3 
23.48.10| [47-34 [$ ]44-35]S | 1.18 3 

The PEACOCK. 


w[ 36.063 S173 20.01 | 
vie6.5141S S 141.00 


Tie INDIAN, 


19.37.40 
2418.10 


14.59.20] v[32.35 [S |54-56.S [19.29} 5 
TOUCAN. 


exfterbihc oft: 
_ (6.06 7-45315 159.5115 [23 3 


HTDRYV%Y 5, 
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The wſe of the foregoing Tables, Wu 


Of the Sun's Declination. 
TT" HE Declination of the Sun is nothing elle : 
& but an Arch of- the Meridian intercex 
between the ' Equator and the Sun, as I havec 
ſerved to you in Chap. 1. and ſeeing the Sun has 
2 difterent Declination every day- (except whe: 
he 15 under the Equator) this Declination muſt 
be continually encreaſing or decreaſing from wh 
it was the day before ; therefore it __ that 
in places iying mach to .the Kaſtward or Weſt 
ward of any Meridian (ſuppoſe that of Londm 
the Declination ot the Sun at" theſe places Thall 
be different from-what it was-at the Meridian « 
Londin, the ſame day : Then to find this diffe» 
rence of Declination of the Sun, obſerve this fol- 

lowing Rule. 


To find the Sun's Declination by theſe T able: 


By any Ephcmeris for the Year you obſervein, 
find the Suns trueplace, or degree of the Sun in 
the Ecliptic, with which enter the Table, cnti- 
tuled a Tahle of the Svhs Declinatian and Right 
Alcenlion, 1-which againſt the place of the Sun 
(found in. the; Ephemevis) you have the: Suns 
Right Aſccnſ.on and Ieclination, oy 


\ 
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EZIAMPLE 5. 

4. 1695. 
hp SETS 
mr AT TY 

in the Tables 
the Suns true Dectination that day, 
for his Right Aſcenſion the fame EE 


EXAMPLE % 


6 The Sun is in 3, 219%. 44. 1 
{his Declination. Find the Sans Declias- 
for 14. 26, which- is 199, 1F. And alſo for 
hich is is?, 32, the difference between 
two numbers is ia hl 44 £1, 
$0' require 14', require ? | 
lf. which added to _— . the Sum 197. 


rh jou proces oceed for any other num- 
—— | es in the Suns _ 
p alike manner may his Right Aſcenſion 


Lak if ms : 


the ce of the Suns Declination under 
IE on the ſame Day. 


the two places be London and Surrat, whoſe 
nce of Loagitode is about 90*. Sarrar lying 
d of London. 


L4 Becauſe 
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Becauſe the difference of Longitnde is go", « 
6 H. therefore it is evident when the Sonis1 
on the Meridian at London, it 6 isa Clock Afte 
noon at Srrar, for the Sun ſpends ſix whole hoy 
in paſſing from, the Meridian of the one, tot 
Meridian of the other ; in, which quantity 
time there is a ſenſible difference in the Suns De 
clination, and may be found by this 


General RULE, 


Find the difference of the Suns Declination | 
tween the day given and the day following, th 
is (as in this Example) between May 7. ar 
May 8. for May 57. the Suns Declination is 1g 
28". and for May 8. it is 19. 37. Then ſubtra 
19. 28' from 199, 37'. the remainer g'. is the di 
ference of the '$Surnis Declination for one da 
Therefore 4' 3 Minutes will be the difference 
the Suns Declination for half a day, or 12 bou 
and 2 + Minutes for 6-hours. Hence it is evider 
that ſuppoſing the Suns Declination to be 19". 2 
at Surrat May 7. it will be 19, 39” 3 at Lond 
hours after, | | 
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0997, « ; ' . f 2/104 9-3 TELLS. 


11s 1 —_ PO Said AM. LEACAES 


FITC "F - — 
Aﬀe 


: 


ity 
IS Lk 


the time of the 'Night: |” 


RULE 


) the Complement of the Sans Right A- 
kenfon add the Right Aſcenſion of the 


, aſl 
Ig 


EXZSAMPLE. 


Mech 27. 1695. The Suns place is 17”. and 
git Aſcenſion, by the foregoing Table, is 
03 M. I demand what time Caftor comes to 
Meridian ? 

the Tables I find the Right Aſcenſion of 
is 7H. 16 M. and the Complement of the 
Right Aſcenſion that day is 22* 57\, There- 


H, M. 
to— 22.57 
add 7.16 


+2 
ſ | 


30.13 
24.99 
6.13 


Y 3 Anſs To. 


|, the Sum is the true time of that Stars 
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A Table of Difference of 219 
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The-Uſe of the Table of Difference of 
Latitude and Departure. 


EXAMPLE 1. 


A Sh'p Sails NE BN 8 Miles, 1 demand ber 
Difference of Latitude and Departure. | 


His Ccurſe is 3 Points diſtant from the Ns; 
therefore find 3 Points in the Table, and 
zgainſt 8 (under the Columa of Diſtance) ſtand 
66520 Miles for the difference of Latitude, and 
44448 Miles for the Departure ; where e, 
That the firſt Figures towards the lefthand, ſig- 
nifie Miles, and the other + towards 
= hand ſignifie \ten thouſand parts of 2 
e. | 


EXAMPLE 2 


A Ship Sails NE BN. $ Miles, or '; of 4 Mile, 1 
demand her difference of Latitude end Departure, 


Here'we find the ſame Numbers as afore but 
with this difference, viz. becauſe the diſtance 
run.is leſs than a Mile, (and is ever the eſt 


6d p - Tria e Ee the 
e ina right angled ngle) diffe: eace 


| 
þ 
|, 


232 Then of the Tables. 
Aifference of Latizude and Departure will each 
of them be leſs than one mile: As in. this Caſe. 
rence of Latitude is .66520, or lixty fix 
and Irma p beyond —_ 
or a mile, rture 
mw four thouſand four hundred and forty 
&ght hundred thouſand parts of a mile. 


"EXAMPLE 3. 


A Ship Sails NEBN $80 Miles. I demand ber Dife- 
rence Latitude and Departure. 


Ee mw FF nanaCrLrrTLy 


In this Caſe you muſt note, That each of the 
Numerical Figures under the Column of diſtance, 
fignifie 10, 2©, 30, Fc. art conſequently $ mult 
fignifie 82 ; then muſt the difference of Latitude 
and Departure conſiſt 6f two Figures, and the 
other remaining Figiires which ſtand on the righr 
hand of theſe, will de thouſarid parts of a nile : 
And thus it appears that the difference of Lati- 
tude is 66, 520 miles, or 66'tmiles and 520thou- 
ſand parts of a tile, and the Departore 44-44%, 
or 44 miles and 448 thouſand parts of a mile. -' 


EXAMPLE (4. 
A Ship Sails NEBN 860 Mites. 


Here the Num:rical Figures under the Goluma 
of Diſtance fignific hundreds; thas, 1, 2, 3, &c. 
muſt be accounted 106, 209, 369, Fc. miles, and 
poorly 8 (in the ſame Colann) muſt 1igni- 
ke c:ght hundred miles ; and therefore _ the 

ſtance 


or 
of a mile. Laftly, If the 
$000 miles, the differcnce af Latirnde would have 


been 6652 miles,and the 4444-3 miles, 
a 4444 miles, and $ tcaths of a mile more. 


EXANPLE «x5 


A Ship Sails SSE 74 Alole. 1] demand ber Diffe+ 
| rence of Latitude and Departare. 


that if the diſtance run be 
miles the Diff, Lati will be 64 mites and 692 
thouſand parts of a mile, and that the 


parts of a mile ; alſo che 
omile, and 7804 ten , : 
But 64.672 milesadded 10 3.9233 miles make 6S 
miles, and $952 ten parts of a mile for 
the difference of Latitude required;aod 26.788 ad- 
ded to 0.7804 make 27 miles and 5684 ten thou. 


titude in this Example is 68.5952 miles, Or 68." 
mie 
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miles almoſt, and that the Departure is 27.56 
miles, or 27. + miles, and ſomewhatmore, 4 


EXAMPLE 6, 


A Ship Sails WSW 123 Miles. I demand her Dif- 
ference of | Latitude and Departure. 


Here the diſtance run muſt be broke into 3 
parts (becauſe it conſiſts of 4 places) namely 100, 
20. and 3. then by Examp. 4. it appears that if 
the diſtance run be 100 miles, the diff, of Latit. 
will be 38.270 miles, and the Departure will be 
92.39c miles. Alſo by Examp. 3. it is evident 
that if the diſtance run be 29 miles, the diff. of 
Latit. will be 0.7.645 miles, and the Departure 
18.478 miles. Laſtly from Examp. 1. it 1sap 
rent that if the Diſtance run be 3 miles, the dif- 
ference of Latir, will be 1.1480 mile, and the 
Departure 2.7716 miles : Write down all theſe 
mes differences of Latit. and Depart. exaQt- 
y under one another, as here you fee them 
expreft. 


« - 


Diff. Lat. Depart. ' 

38.270 ——92.390 
18.478 
2.7716 


47.0720 wane [1 3.6 396 


— —  - 
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ind thus it appears that the difference of Lati- 
wde is 47 miles and .0720 ten thouſand parts of a 
nile, and the Departure is 113 miles and 6396 
a thouſand parts of a mile. 
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The Uſe of the Table of Logarithms, and 
the Tables of Artificial Sines, Ta 


gents and Secants. 


round or abſolate Numbers beginning at 1, 
continued to 1000 are placed under the Let- 
ter N, and againſt each of theſe abſolute numbers 
ſtands the reſponding Logarithm. 
| Thus the Logarithm of 8is 09030g. theLoga- 
rithm of $0 is 190309. and the Logarithm of 
$0 is 29030g. So that theſe Logarithmical num- 
der differ only in the firſt Figore which 25 
called the Characteriſtic. And thus may the Loga- 
rithm cf any abſolute number between x and 
1000 be found by inſpeStion. 


2. To find natep. conproed thy, number greater 


T. the Table of Logarithms you find the 


Here you muſt note, that the CharaRteriftic of 
the Logarithm anſwering to the abſolute num- 
der 10, the CharaReeriftic of 10 is 1, of 10038 
2. of 1000 is 3. of 10000154. of 100000 Is 
$s. Ge. Thea 
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Thea let, it be-required. to. find the Logarithm 
of $9654. here the Characteriſtic will be 4 and 
conſequently the Logarithm of 80000 is 490309. 
Bur becauſe this Table is continued only to 1000, 
take the Logarithm of the firſt 3 Figures, viz. 
of $76. —_—_— to ſignifie $7600, and the 
1 ogartthm 15-294250. By the fame Me- 
thod find the Logarithm of 895700 which is 
494300, SubtraCt 494250 from 494300 the re- 

is50. Alſo ſubtrat 87600 from $5700; 
the remainer is 100, Then ſay 
If 100 require 50, what ſhall 54 require, 


Fo 


2700 

Anſwer. 27, which added to- 4942509, the 

ſm 494277 is the Logarithm anſwering to the 

abſolute Number 87654. And thus may any other 

Logarithm be found, anſwerable to any abſolute 
Number exceeding 1000, 


3. To find the abſolute Number anſwering 10 any 
given Logarithm, 


If the given Logarithm be found- exattly in 
the Table, then the Figure or Figures in the Co- 
lumn N ( which ſtand againſt this given Loga- 
rithm ) gives the abſolute number required. 

But if the given Logarithm cannot be exattly 
found inthe Table, ſeek for the neareſt number 
Which is leſs than the given rithm : then ſub- 
trad}. this neareſt leſs yumber from the given Lo- | 
garithm, the remaiger ſnall be the Numerator of 
the Fraction required, and the Degogyagtor ol 


—_—_TL 


oa” 
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kt Fraftion is the Tabular difference between 
te neareſt leſs, and the neareſt greater Logarithm. 


Im 

nd WM Let it be required to find/the _ number 
vo. WH this given Logarithm 1 $75 

©, phe ini bred Ta Ag 

:. Wh the Logarithm of 6, the di jtenKigee 

e arithm-_ given the dif een he 
e- WW: the Numerator. 

Is WI The neareſt greater in the Table is 156820, 
2 berween this and the neareſt leſs is 1190, 


ich is the -Denominator required, 

_ or abſolute number anſwering to the 
rithm is 361138. 

—_ the Table of Artificial Signes, Tan- 
yt! _ Secants ( which are no more than the 
garithms of the natural Sines T s and 
ants )- may- be eaſily apprehended 

ceeding Rules. 


—"_ 
ww, 


ST © 


d how mmch Powder is ſufficient 
both for« Aftion and Proof of any 
Piece of Qrdinance. 


y this 
rice multiply aiply the Ee by 
Ndec ; by g6 gives the num 


gn——_— *,”"T 7 F X- 
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EXAMPLE. 


, Let there be an Iron Ball weighing 24. fic 
fora Gun whoſe Breech contains 9 Calibers orDi 
ameters of the Bore in Circumference, -. 

I demand the quantity of Powder fit for Proc 
and Aion. 


Ball 24 /. 24 1. 
Calib. 9 9 
216 216 
8 6 
96)1928(1$1, Proot g6)1296(131.5 
$6 96 Service of 
pas — — -- Aion. 
768 336 
768 288 
248 


This Rule is Short, and eaſie to be remeth- 
bred , nor is there any difficulty in the Opera- 
tion, We have many Authors who ſpend much 


ins in the delivery of this — to 
final ſe 5 here you have the Rule in a few 
words, ule it, or thoſe delivered by others, and 
tet your Expericace commend it to you, 


T0 


The uſe of the Tables. 239 


To find the Tunnage of a Ship. 


tultiply the ng of the Keal, by the 
with of the Midſhip beam, and that Produdt 
the depth of the Hold ; Divide this- number 
100, the Quotient gives the Tunnage for 
»of War, and the ſame Produtt divided by 
gives the Tannage for Merchants Ships. 
ule ſo eaſy and plain needs no Example, 


» fir 


To find the Prime or Golden Number. 


To the given Year of our Lord add 1. divide 
t Summ by 19, - the remainer is -the Prime re- 

d. If there be no remainer, then ſhall ; g 
the Prime that Year, 


To find the Epait. 


kukiply the Prime for the given Year by 11. 
. Produ@ by Jo, the remainer ſhall be 
Epa. If nothing remain the EpaG is 30, 


To find the Moon's Age. 


Add the EpaQt, the number of the Months 
n Mach, and the day of the Month given 
dlulvely, and if the Summ of theſe 3 numbers 
leſs then 30, it ſhall be the Age of the Moog, 
er ſu o from it, and the remainer 

Age required. 
Z * E X+» 
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240 The aſe of the Tables, 
EXAMPLE. 
June 24. 1695., 1 demand the Moon's Arr, 


16 
- = ta at 


I 9)16g6 (3g 0 Months from March 
152 


| 
| 


1796 _y 25 
171 
_ _— Moon's Age 
Prime, F 


 —_ 


To find the hour of rhe Mons Culminating or 
ing upon the Meridian. 


Multiply the Moon's Age by 4. divide tt 
Produ@ by 5. the Quotient is the time of. 
Moon's Southing, or comming upon the 

Note that between the New and Full Moon | 
comes South in the Evening, but after the Fi 
Moon, in the Morning. 

The neareſt Eſtimate of the Moon's Riſi 
and Setting, At the New Moon ſhe Riſeth ar 
Setteth with the uti, * At the Full, ſhe Riſer 
when the Sun Setts, and Serrs at Sun-Riſe, 

Ar the H-»inning of her Encreaſe ſhe 
efter-Sun Riſe, and Setteth after Sun-Set. 


- 0 


The uſe of the Tables, 44 


At the beginning of her Decreaſe ſhe Riſeth a 
ſttleafter Sun-Sett , and Setts a lictle after Sun 


Riſe, 

Ar her firſt Quarter ſhe Riſeth about Noon and 
ſetts about —_— 

Laſtly, She Riſeth every + of an hour later 
than ſhe did the day before, which is the reaſor! 
that you multiply her Age by 4, and divide that 
veb WW Produtt by 5 to find the time of her coming to 
the South. 


To find the time of bigh Water. 
To the Moon's Southing add the time of full 
& in that Place where you deſire the time of 
tigh Water, and that ſum ſhall be the Anſwer. 
Thus at London when the Moon comes NE or 
SW (which anſwereth to 43 hours being 45*. from 
the Meridian) it is full Sea z to which add the 
time of the Moon's qo. the Total is the 
ume of high Water required. | 
He that deſires to improve his —_—_— fur- 
ther in theuſe of the Calender may cs Cla- 
vis his Computum Eccleſiaſticum. De Chales his 
Mandus Mathematicus. DaQtyliſmum Eccleſiaft- 
cm Pomp. Lempei, and Joames Jocobus in his 
Syn. Mathemat. where he will notonly find the 


Rules, but theReaſon of themexplained. 


FD 


FINTIS. 


